




ARITHMETIC FOR SCHOOLS. 


By BARNARD SMITH, M.A. 

UEClOB OV OLABTON, RUTLA^D, LATif FKlAiOW ^ND BKNIOB BUBSAR 
OK nCTKB'0 ('UUJCUK, CAJIIIRIDUIC. 


NEW EDITION. 


HonlJoni 

MACMILLAN AND CO. 

1872 


{AU Migki* retirvtd,} 



TuM:- ’ 'h-irf 

3;.niJ.,.::t-..X->,^ r;»„5-^li,Li 



ADVEKTISEMENT. 


frins Edition, which is printed from the stereotype plates, 
las been carefully revised. 

If any gentleman, who may happen to meet with errors, 
will kindly communicate them to the Publishers, he will 
confer a great’iybligatlon on the Aiitlior, 

5 

bx. CuLMSCiX:, Camueidue. 


PRKFACR TO THE EDlXlOX QJ? 18 G 5 OP 
.X.t>'AKD SillTU’ri ARITHMETIC POR /^'’.HOOLS; 

f 

An. Act of Parliament having been passed last Session, 
.legalizing the use of the Metric System of Weights and 
pleasures, the Autlior has deemed it advisable to publish a 
^yompanion to liis Arithmetic for Schools, now in the Press, 
:ontaining, besides other new matter, the Metric System, 
nd its application, the Money Tables of the principal 
tates of Europe, America, and India, and their application, 

'I • 

ie;val Arithmetic, Logarithms, tlie application of Arith- 
‘iiotrc to Chiometry. 

GLASTON' RECTOnT, 

I January 24, 1865. 




CONTENTS. 


• % 
4 


Definitions, Notation, and Numeration 
Addition 

<iin{)lo Addition . . ‘ . • . 

jhti action ..... 

I simple Subtract 

Mnltiplicatioii .... 

Simple Multiplic.*itiMi ....... 

Division . . . . * . 

ijj^e Division . . . . . , • 

tca^'st Oouvmou MoaKuro . .* . 

cjtfit C<jmmon Multiple ...... 

'i:icrila>ictnis Qtirsfintis Mid Ex<iiwphs on Arts, i-- =7 

9 .u 

actions . . . . ■ . . . 

^^Igar.rA''! actions ........ 

vldition of Vulgar Fracliona .... 

» » 

ubtractioTi of Vulg.ar Fr^totions .... 

Multiplication of Vulgar ^Fractions 
Division of V'ulgar Fractions ..... 
MiticcUant'ous-a, ttorlrd out ... 

MiacvUanci^us QufHiiona and JSjrautph’S on Arts, —7y 

•Decimals. 

Addition of Decimals . . . . . 

Subtraction of DeciinalH ..... 

Multiplication of Dccimala. 

"division of Decimals.. 

■'ulg.-ir Fractions expressed as Decimak . 

'ircilating I ecimals ...... 

fuc£la7>eou3 Qimiion^ and Fxavtphs on Arts. 8o—j )9 

^orip^te Nambers (Tables), Money , 

Mea'^ires of^VVeigbt ...... 

Length . . , . ... 

“ Surface. 

“ , Solidity. 


rAus 

4 

4 

.*5 

8 

ib. 

11 
J3 

>7 

ib. 

-4 

27 

31 

34 - 

$!> 

45 

48 

50 

52 

55 

;8 

'■>2 

65 

67 

68 

69 

75 

ib. 

81 

V, 

85 

87 

89 

90 
9 « 






TIU 


OONIMTS. 


of Capacity 
* « Number . 

«> Time 

Reduction 

Compound Addition 

Subtraction 
Multiplication 
Division 


(4 

U 


JIfucellaneotts Examples worked out . . . 

Decimal Coinage 

iP 

MUeellaneoue Question^ and EsSa)nplea on Arte, too—131 . 
Reduction of Fractions .. 


u 

Practice 


Decimals 

t 

€ 


^uare aud Cubic Measure. Cross Multiplication or Duodecimals 
Mieeellaneoue Examples, worked out . , . ^ 

MiaeeUaneoxu Queettone and Examples on Aria 134—14T 

Rule of Tlneo ^ . 

• Doubl& ^jsLo'ot Three .... 

Interest . 

^ Simple Interest. 

Compound Interest. 

Present Worth and Discount 

Present Worth. 

Discount ...... 

Stocks. 

Profit and Losf. 

Division into Proportional Rarts 
Fellowship or Partnership . 

Simple Fellowship. 

Ccimpound Fellowsliip 
Equation of Payments • • 

Applications oftthe Term Per Cent. 

E x c h a n ge 
Sqflare Root 

Cube Root. 

Misxellaneove 'Queatkme and Examples . 

MiteeUasMoue Papers 

SnSWBBS. 


raos 

9 » 

93 

ib. 


96. 

*03 

108 

111 

114 

,iai 

115 
129 

>37 
0 >47 

>56 

161 

' 175 
>83 

19s 

- 

«33 

237 

ib. 

940 

247 

.^51 

*53 

tb. 

ib. 

«54 

I 257 
I 264 

I 

•• 4>4 
^ A 83 

1 

«59 
> 315 






















ARITHMETIC. 


DEFINITION^ NOTATION, AND NUMERATION. 

Article 1. By a Unit is meant a single object or thing, considered 
as one and undivided. 

41 

2. Number is the name by vrhich ve signify how many objects or 
things are considered, whether one or more. Wheny for instance, we 
spe^ of one horse, two apples, three yacds, or four houfs, the number of 
the .^ings referred to will bo one, l^vo, three, or four, according to the 
case ; and so one, two, three, four, and the rest, are called numbers. 

S. Numbers aro considered either as AnfTR ‘or nr Concrete. 

.Abstract numbers are those which have no reference in ‘iny'particular 
kind of unit; thus, five, as an abstract number, signifies five units onl^, 
without any regard to particular objects. 

Concrete numbers aie those which have reference to some particular 

kind of unit; thus, when we speak of five liours, six yards, seven horses, 

the-tflimbitM-^ve, six, seven, are said to be concrete numbers, having 

reference to the particular units one hour, one yard, one horse, respee- 

Aively. 

0 

4. Arithmetic is the science of NumAters. 

5. All numbers in common Arithmetic are expressed by means of 
the figure 0, commonly called zero or a cypher, which has no value in 
itself, and nine significant figures, 1, 2(.3, ^>5, 6,7, 8,9, which denote 
respl^ively the numbers one, two, three, four, five, six, seven, eight, 
nine.j4^j|e8o ten figures arc sometimes called Digits ; 'but this name is 
qiOCi^ImpToperly limited to the nine significant figures above mentioned, 
wm«rh are then called the nine digits. 

Tho number one, which is represented by the figure 1, is called 

UNITY. 

. I 

G. When any of these figures stands by itself, it expresses its simple 
or inbin^ value; thus> 9 expresses nine abstract units, orxunepartMar 
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i: but when it is followed by another figure, it th^ expresses ten 
lUines its simple value; thus, 94 expresses ten times nine units, together 
withrfonr units more: when it is followed by two figures, it then expresses 
one hundred times its simple value ; thus, 943 expresses oneaiiundred 
times nine units, together with ten times four units, and also three units 
more: and so on by a tenfold increase for each additional figure that 
follows it. 

The value, which thus belongs to a figure in consequence of its posi¬ 
tion or place, is called its local value. 

Therefore all numbers have a simple or intrinsic value, and also a local 
value. 


7. It appears then, that in common Arithmetic wc proceed towards 
the left from units to teps of units ; from tens of units to tens of teifc of 
units, or hundreds of dnits ; fron^ hundreds of units to tens of hundrc<^ of 
units, or thousands of units ; from thbusands of units to tens of thousands 
of units ; from tens of thousands of units to tens of tens of thousands of 
units, that is, to hundreds of thousands of units; thence to tens of hundreds 
of thousands of unhs, or niillions of units; thence to tens of millions of 
units, hundreds of millions of units, See., till we come to millions t»f 
millions of units, which are called billions of units, and so on to trillions, 
quadrillions, Sic. 

Thus. 10 repi*esents one ten of units, together with no units ; or, as 
it is briefly rend, ten. 11 reprosents one ten of units, together with one 
unit; or, ns it is briefly read, eleven. Similarly 12,13, lifAifW, 17j*]8, 
19, respectively represent one ten of units together with two, three, four, 
five, six, seven, eight, nine units; they are respectively read twelve, thir-, 
teen, fourteen, fifteen, sixteen, seventeen, eighteen, nineteen. 

The next ten numbers are expressed by 20, 21, 22, 23, 24, 25, 26, 27, 
28, 29, which respectively represent two tens of units together with no, 
one, two, three, four, five, six, seven, eight, nine units ; tlicy are briefly 
read twenty, twenty-one, twent^^lwo, twenty-three, twenty-four, twenty- 
five, twenty-six, twenty-seven, twenty-eight, twenty-nine. « I 

The next ten numbers ore expressed by 30, 31, 32, 33, 34, 35, 3t 37, 
38, 39,Vhicb are rcsj^ctively read thirty, thirty-on^, thirty-two, tlfrty- 
three, thirty-four, thirty-five, thirty-six, thirty-seven, thirty-dight, t Afty. 
tfina: we thus arrive at 40 (forty), 60 (fifty), 60 (sixty), 7# (seventy), 
80 (eighty), 90 (ninety). 

99 is the largest number which can be expressed by two figures, sinoe 
H r^resents nine tens of units together with nine units; the ncx■^ number 
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BEmiTIONS, NOTATICflS, AND NUMSBATION. 

t(> thisis 100, which lepresonta ten tens of units, or one hundred of ixi]ite« 
together with no tens of units, together with no units; or, as it is briefly 
read, one hundred. 

By pifteuing the same system in higher numbers the flgure occupying 
the fourth place from the right jiand will represent so many tens of hun¬ 
dreds of units, or thousands of units; the figure in the fifth place will 
represent so many tens of thousands of units; ^pd so on. 

205 represents two hundreds of units, together with no tens of units, 
together with five units'; or, as it is briefly read, two hundred and five. 

5473 represents five thousands of units, together with four hundrecll 
of units, together'with seven tens of ui^ts, together with three units ; or, 
as it is briefly read, five thousand, foui'hundred and seventy-three. 

7940730 represents seven millions of units, together with no hundreds 
of thousands of units, together with four tens of thousands of units, toge- 
thet*with no thousands of units, together with seven hundreds of units, 
toge^ker with three tens of units, together with no units; or, as it is 
' briefly read, seven millions, forty thousand, seven hundred and tiiirty. 

1078342G5 represents one hundred of millions of units, together with 
no^tens of millions of units, together wdih seven millions of units, together 
with eight hundreds of thousands of units, together with three tens of 
'thousands of units, together vrith four thousands of units, together with 
two hundreds of units, together with six tens of units, together with five 
units; or, as it is briefly read, one himdred and seven million^ eight 
1 mi thirty-four thousand, two hundred and sixty-five. 

8. Notatiox is the art of expressing any number by figures wlilch is 
^already given in words. Numeration is tlie converse of Notation, being 
tne art of expressing any number in words which h already given in 
figiires. 

* 9. The method above explained of denoting numbers by means of 

the symbols 0, 1, 2, 3, 4, 5, 6, 7, 8,9, and combinations pf them, was 
brought into Europe by the Arabs, and* it Is therefore often called the 
Ansihic Notation. It was derived by the'Arabs from the Hindoos. This 
method of notation is now in common use, not only in this country, but 
throughout Europe.' 

Ex. 1. 

Exercises in Notation and Numeration, 

Express,the following numbers in figures: 

(1) 'Sixty-three; eighty-one; ninety-nine; forty; thirteen. 
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(2) Two hundred; three hundred and three; seym hundred and 
•ixty-feur; eight hundred and eighty>eight 

(9) Four thousand; one thousand, four hundred and seventy-one; 
six thousand, nine hundred and thirty; nine thousand and nine. 

(4) Twenty-seven thousand, five hundred and four; thirty‘tluree 
thousand; nine thousand and sixteen. 

(d) One hundred thousand; six hundred and seventy-six thousand 
and fifty; two hundred and two thousand, five hundred and ninety- 
th^ee. 

(6) Seven millions, three thousand; eleven millions, one hundred 
and eight thousand, one hundred .^nd six; fifty-four millions, fifty-four 
thousand and eighty-eight; six hu(hdred and tliirtcen milliom, twenty 
thousand, three hundred and three. 

(7) Two billions;.nine billions, three hundred thousand and twenty- 
one; ninety-four billions, ninety m^lions, ninety-four thousand, 
hundred and four. 

Write down in words at full length the following numbers: 

(1) 43 ; 00; 08; 97;' 59; 12 ; 21; 19. 

(2) 260; 401; 600; 999 ; 365; 678; a37. 

(3) 2000; 1724; 3003; 7584; 1076 ; 4641. 

(4) 37003 ; 47049; 63090 ; 80008 ; 341323. 

(5) 6860406; 8080808 ; 7849630 ; 418254. 

(6) 10000001; 20220022; 92568987 ; 30180070. 

(7) 2560530200 ; 800309560 ; 9738413208. 

(8) 7070000423 ; 987654321 ; 5707068080. 

(9) 100198700010090 ; 48726870634103264. 

ADDITION. 

10. Addition is the method of finding a number, wluch is equal to 
two or more numbers taken togeil^er. 

The number foiftid by adding two or more numbers togetlicr is called 
the sutf or amount of the several numbers so added. 

11. There are two kinds of Addition, Simple and CoMPoii!«D. 

It is Simple Addition, when the numbers to be taken togetlier are all 
abstract numbers; or when they are all concrete numbers of the same de- 
DOmifiation, as all pence, all days, otf pints. , * 

^ It is Compound Addition, when the numbers to be taken togedier are 
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ooncreie numbeft of the same kind, but of diffi^tent denominatioiii of th||^ 
kin^; as pounds, shillings, and pence; or years, months, and days ; or 
gallons, qnarte, and pints. 

, 12. / th e sign +, PLUS, placed between two or more numbers, signifies 

that the numbers are to be added together: thus 2 + 5+7 signifies that 
2, 5, and 7 are to be added together, and denotes their sum. 

'' The sign =, EQuan, placed between two numbers, signifies that the 
numbers are equal to one another, f 

The sign , vikculum, placed over numbers, and the sign ( ) or {A 
called a bracket, enclosing numbers within it, are used to denote that aTT 
numbers under the vinculum, or within the bracket, are equally afiected 

by all nunfbers not under the vinculum or within the bracket: thus 2 + 3 
or (S + 3) or {2 + 3|, each signify, that whatsoever is outside the vinculum 
or bracket which affects 2 in any way, must also tfffsct 3 in the same way, 
and Conversely. 

The sign signifies * therefore. 


SIMPLE ADDITION. 

13. Rule. Write down the given numbers under each other, so that 
units may coihe under units, tens under tens, hundreds under hundreds, 
and so on ; then draw a straight line under the lowest line. 

F ind th e sum of the column of units; if it be und» ten, write it down 
juitdirtrttel!bli.-nn of units, below the line just drawn ; if it exceed ten, 
then write down the last figure of the sum under the column of units, 
.and carry to the next column the remaining figure or figures ; treat each 
*BncceediDg column in the same way, andi^ite down tlie full sum of the 
extreme left-hand ct>lumn. The entire sum so marked down will be tlie 
sum or amount of the separate numbers. 

14 Add together 5469, 743, and 27, 

Rroceediqg by the Rule given above, we obtain 

5469 

743 

27 

€239 

> Ttaaonfw the Rule will appear from the fdhwing eoneideratione^ 

When, we take the sum of 7 unite and 3 units and 9 uniti^ we get 10 
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v'tiita and 9 units, br 19 units; we therefore place tiie 9 units under 
the Qolnmn ot units and carry on the 1 ten units to the ne^t column, 
viz, the column of tens. 

Now the sum of 1 ten, 2 tens, 4 tens, and 6 tens, is 10 tens aai 3 tens, 
or 13 tens; we therefore placo the 3 tens under the column of tens and* 
carry on the 1 hundred units to the next column, viz. the column of 
hundreds. 

Again, the sum of 1 hundred, 7 hundreds, and 4 hundreds, is 10 hun* 
dreds and 2 hundreds, or 12 hundreds ; we therefore place the 2 hundreds 
< under the column of hundreds, and carry on the 1 thousand units to 
the next column, viz. the column of thousands. 

Again, tlie sura of 1 thousand and 6 thousands, is 6 thousands; wo 
therefore place the 6 under the column of thousands, and the*entire sum 
is 6239. 

15. The above example mi^ht ^ave been worked thus, putting vlown 
at fhll length the local value of all the figures. ^ 

Thus 5469 *=5000 + 400 + 60 +9 
+743= +700.+ 40 +3 

+ 27= +20+ 7. 

Now adding the columns, we get the sum 
=5000 + 1100+120 + 19 
, *= 5000+food +“100 +100 + 20 +loTD, 

(wnce 1100=1000 +100, 120 = 100 + 20, and 19 = 10+0 ) 

= 6000 + 200 + 30+9, 

(collecting the thousands together, the hundreds together, and so on) 

= 6239. 

JSfote. The truth of all rc..alt8 in Addition may ^be proved by ad'Ung 
the columns first upwards as in the above example, and then adding them 
downwards; if the results be the same, the operation in each case will in 
all probability have been p<>jrformed correctly. 


Ex. II. 

Ejrampks in Simple Addition, 


12 

(2) 57 

(3) 234 

(4) i *654 

35 

87 

567 

321 

56 

65 

753 

804 

80 

43 

345 


183 


1890 
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(6) 

404 

(6) 1721 

(7) 760 

(8) 416a, 


587 

* 

3333 

36 

2346 


656 

5046 

1843 

^3857 

• 

ap6 

2754 

561 

3190 

' *5005 

19) 

9102 

(10) 84670 

(11) 1700621 

(12) 256783 


470 

5437 

^6803 

21003 


8776 

20 

, 353 

5734 


not 

21004 

0003766 

40086 

100001 

42^ 

(10-) 

627432 

(14) ^92764 

(15) 1807353 

(16) ntOM 


543201 

03687 

298743 

92976 


678641 

0482 

5987 

B27i0e 


548200 

100 

760003 

8t| 


868759 

152346 

24r 

77777T 


345678 

11 

50705 

65656 

-...I... ,1.1 

(17) Add 

together 7384,326, 6780, and 57; also 67^, 9745,5709» 

8a31, 

, 6543, 2002, and 0990; also 80,4500, 423, 2024,5408, 00546, ah4 


9401. 4 

(IR) Add together 83746, 2478, 692577, 456, and 7i aliO mi%) 
262^4^*807, .598453, 25, 3734, 724008, and 640760. 

""(W) Find* the sum of 4738685, 237869513, 148704343978> 

4647, and 250; also of 68539582, 78602045, 370489000^ 91(^55591^1, 
276, 9123456789, nnd 5000; also of ^29944, 73600, 279!l%4^lrf9llk| 
^75396006, 4827532, 48G684836, 800^48379, 12345, 1112858fl^ ## 
63800000835. 

(20) Add together one thousand, four hundred and eighty-threa; 

seven hundred and ninety-six; thiityrnine; fcndy thousand, seven huil-« 
drrd and forty-four; five thousand, %ight hundred and sixty; fif^ 
thousand and seven. * 

(21) Add togiether the following nninbers thonsagd, aevMl 

* ha|Ldred and ninety-six ; four hundred and ninai two hundred and thirty 

four thousand and fifty ; four milliono^ three ttieusand and sevunty-Mx^ ^ 
forty thousand and thirty-six; ten thousand, nine hundred and ona, 

^ ( 22 ) Add together the following numbers: t#enty-two millioxii,i&x 

iuttidiad iliousaud, five hundred and three; five huildied and sixty-^tlireat 
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millions, seventy-dx tbonund and thirty-four; one hundred and eleven 
millions, six hundred and fifty thousand and fifty; three hundred and 
twenty-six millions, seven thousand, nine hundred and ninety-one; one 
thou^d seven hundred and ten millions, one thousand seven dmndred 
and ten; one billion, three hundred thousand and five. 

SUBTRACTION. 

16. Subtraction is the method of finding what number remains wheii 
Munaller number is taken from a greater number. 

The number found by subtracting the smaller of two numbers from 
the greater is called the Remainder* 

17* There are two kinds of Subtraction, Simple and Compound, which 

differ from each other in precisely the same Vvay, in which Simple and 

Compound Addition differ from c^h other. 

# 

18. The sign—, minus, placed between two numbers, signifies that 
the second number is to be subtracted from the first number. 

< SIMPLE SUBTRACTION. 

r 19. Rule. Place the less number under the greater number, so that 
units may come under units, tens under tens, hundreds under hundreds, 
and so on; then draw a straight line under the lower line. 

Take, if possible, the number of units in each figure of the lower line 
from the number of units in each figure of the upper lim> wfiich 
immediately over it, and put the remainder below the line just drawn, 
units under units, tens under tens, and so on: but if the units in any 
figure in the lower line exceed th^s number of units in the figure above it.' 
odd ten to the upper figure, and then tako the number of units in tlie 
lower figure from the number in the upper figure thus increased; put 
the mifniainder down as before, and then carry one to the next figure 
of the lower line. The entire di^erence or remainder, so marked down, 
will be the difference or remainder of the given numbers, 

* 20. Ex. Subtract 4938 from 5123. 

Proceeding by the Rule g^ven above, we obtrnn 

5123 

4938 

185 

' iO. Uud the remainder b one hundred and dghty-five (186). 
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The reoMn fiir the Rule unit appear frum (he folkming eoneideratiom. 

We cannot take 8 units from 3 ooits, we tliorefore add 10 units to the 
3 units, which are thus increased to 13 units; and taking 8 units frcfkn 13 
units we have 5 units left: we therefore place 6 under the column of 
units! but having added 1 ten units to the upper number, we must 
add the same number of units (1 ten units) to the lower number, so that 
the difference between the two numbers may «ot be altered; and adding 
1 ten units to the 3 ten units in the lower number, we obtain 4 tens or 
40 instead of 3 tens or 30. 

Again, we cannot take 4 tens from 2 tens; we therefore add 10 tens" 
or 1 hundred to the 2 tens, which thui become 12 tens or 120; and then 
taking 4 tens or 40 from 12 tens or lib, we have 8 tens or 80 remaining; 
we therefore place 8 unde^the column of tens; but having added 1 hun¬ 
dred to the upper number, we must add 1 hundred to the lower number 
for'^he reason given above; and ad^ingf 1 hundred to the 9 hundreds in 
the lower number, we obtain 10 hundreds or 1000 instead of 900. 

Again, we cannot take 10 himdreds from 1 hundred, and we therefore 
add 10 hundreds or 1 thousand to the 1 hundred, which thus becomes 11 
l^ndreds or 1100: and taking 10 hundreds or 1000 from 11 hundreds or 
1100, we have 1 hundred or 100 left; we therefore place 1 under the 
column of hundreds: but having added 10 hundreds or 1 thousand to tlie 
upper number, we must add 1 thousand to the lower number for the 
reason given above; and adding 1 thousand to the 4 thousands in tha 
lov^ifu^iownbcr, yve obtain 5 thousands or 5000; 

5000 taken from 5000 leaves 0; 
therefore the whole difference or remainder is 185. 

21. The abovp,Example might SWe been worked thus^ puttl^. 
down at full length the local values of the Bgurcs: 

5123 = 5000 +100 + 20 +3 

= 4000+1060 +WO-i* 20 +3 

= 4000 +1000+ 100+10+ W+P 
=4000+1000+110+13 

(collecting the first*10 with the 100, and the second 10 with the 3,) 

4938 = 4000+ 900 + 30 + 8. 

Thorefbre Subtracting the column^ thousands from thonaands, &c. we 
get the remainder or difference 

= 100 + 80 +8 
b185. 
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Note, The truth of all results in Subtraction may be {unved by 
adding the less number to the differauce or remainder; if this sum equals 
the ‘larger number^ the result obtained by subtraction may be presumed 
to be correct. 


Ex. III. 

Examplea in Simple Subtraction, 


0) 

C63 

580 

83 

(2) 076 

531 

(3) 

704 

483 

(4) 

800 

720 

(«) 

4236 

3089 

(6) 80502 , 

38672 * 

(7) 

46095 

28730 

(8) 

555555 

123456 


(©) 1000000 (10) 400n67261^ (11) 89437182 

100101 . 99988877 *' 1579029 3 

(12) Find the difference between 6543758 and 412848 ; 786302%* and 
826957 ; 803233334 and 102001222. 

(13) How much greater is 164326289 than 48476798 ? 

.10000001000 than 7077070077? 

. 7559030640021 than 6990040005679 ? r 

(14) Take twolhousand and nine, from ten thousand and ninety* 
idx; three thousand and eight, from seven thousand, nine hundred and 
forty-four. 

(15) Required the difference between four and four millions; also 
between one hundred millions and three hundred thousanch. 

(16) Subtract five Imndred and eighty-four thousand and seventy-six,' 
from fifteen millions, one hundred thousand and three. 


22 . 



The following method of expressing numbers was used by the 
I, and it is still in occasional, though not in common use, among ' 
slves. They represented the number one by the character I; five by 
V; ten by X; fifty by L; one ffimdred by C; five hundred by D or lo; 
one thousand by M or CIq. *■ 

All other numbers were formed by a combinaiion of the above charac¬ 
ters, silbject to the following Rules; 

First; When a character was foUowed by one of equal br lest v^ue, 
the whole expression denoted the sum of the values of the siagle cliarac* 
ten; for instance, II stood for 2; III for 3; VI for 6; VIII for 6; LV 
'for 55; LXXVII for 77; CCXI for 211. 

Secondly; When a character was preceded by one of fett valne, the 
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whole expresaion denoted the d\ff^€rene(t of the values of the single ohanacK^ 
ten; for instance, IV stood for 5-1, or 4; IX for 10-1, or 0; XIX 
for TO+10—1, or 19 j XL for 50- fo, or 40; XC for 100—10, or 
’ Thirdly; Every o annexed to lo increased the value of the latter 
tenfold; for instance, 133 styod for 6000 ; 50000; and so forth. 

And every C prefixed and 3 annexed to Cl3 increased the value of Uie 
latter tenfold; for instance, CC133 stood^for 10000; CCCI')QQ for 
100000; and so forth. 

Fourthly; A line drawn over a character or characters increased the 
value of the latter a thousandfold; for instance,T stood for 5000; Zi 
100000; IX for 9000; and so forth., 

It foljowB then that either XXXXVI or XLVI will represent 40: and 
tlyit cither M.DCCC.L1V, or Clo.IoCCCLIV, or IDCCCLIIII 
repitsent 1854. 

Fpc. IV. 

(1) Express in Roman characters, thirty; forty-eight; fifty-nine; 
222; 6000 ; 1843. 

(2) Express in words, and also in Araldc figures, the values of XXIII; 
LXIX; CCXVllI; VI; CLDCllI; ^IMC, 

MULTIPLICATION. 

23. Multiplicationt is a short method of finding the sum of any 

yivuii'Humber repeated as often as there are units in another given numWr 
thus, when 3 la multiplied by 4, the number produced by the multiplica¬ 
tion is the sum of 3 repeated 4 times, which sum is equal to 8 +3+3+3 
or 12. ^ 

.* The number 49 he repeated or addra to itself, is called the Multihli-’ 

CAND. 

The number which shews how often the multiplicand is to be repeated 
or added to itself, is called the Multu>i.ieb. 

I'he number found by multiplication is called the Product. 

The multiplicand and multiplier are sometimes called * Factors,* be¬ 
cause they are fastors or makers of the product, 

24. Multiplication is of two kinds. Simple and Compoukd. It is 
termed Simple Multiplication, when the multiplicand is either an absteaot 
number, or a concrete number of one denonmxation. 

U Si termed Compound Multipliqgtion, when the multiplicand contains 
numben of more than one doiomination, but slLof the same kind. 
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. '25. The aign x , placed between two numbexB, sigfiifiea that tha 
nnmbeiB are to be multiplied together. 

t 

20b The following Table ought to be learned correctly: 


B 

2 

3 

B 

5 

6 

B 

H 

H 



12 


B 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

3 

D 

9 

13 

16 

. 

IS 

21 

24 

27 

30 

33 

36 

1 

8 

12 

16 


24 

28 

32 

36 

40 

44 

48 

1 

10 

15 

20 

26 

30 

35 

40 

45 

60 

66 

60 

6 

12 

18 

24 

30 



48 

54 

60 



7 

14 

21 

28 

33 

42 

49 

56 

63 

70 

77 

84 

8 

16 

24 

32 

40 

48 

56 

64 

72 

80 

88 

96 

a 

18 

27 

36 

43 

m 

03 

72 

81 

90 

99 

108 

10 

20 

30 

40 

50 

60 

70 

80 

90 



120 

11 

22 

33 



66 

77 

88 

99 

110 

121 

132 

12 

24 

36 

48 

60 

72 

84 

90 

108 

120 

132 

144 


^In the above Table, the second line from the top shews the product of 
each of the numbers, 1, 2, 3, 4, &c. 11, 12, in the first line, when multi¬ 
plied by 2; the several products being placed under the respective num¬ 
bers of the line above, from the multiplication of which they arise.i.the 
third line shews the several products, when the figures ih the first line' 
are respectively multiplied by 3: and so on. 

JVbte. One of the factors, nanjHy the multiplier, must necessarily be 
‘ an 'abstract number'; since it would be absurd to qteak of 6 shillings 
multiplied by 4 shillings. We can multiply 6 shillings by 4, t. e. we can 
find how many shillings there are in four times six sliilliugs; but tliere 
is no meaning in Q shillings multiplied by 4 shillings. 


SIMPLE MULTIPLICATION, 

27. Rule. Place the multiplier under the multiplicand. Units under 
unitsi, tens under tens, and so on. Multiply each figure of thu multipli¬ 
cand, begirining with the units, by the figure in the units* place of the 
multiplier (by means of the table given for Multiplication); set down 
and carry as in Addition. Then multiply each figure of the multiplicand. 
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beginning nith the units, by the figure in the tens* place of the multipliSf;^ 
placing the first figure so obtained under the tens of the line abote, the 
next figure under the hundreds, and so on. Proceed in the same way 
with eacfi succeeding figure of the multiplier. Then add up all the results 
thus obtained, by the rule of Simple Addition. 

Note. If the multiplier does not exceed 12, the multiplication can be 
effected easily in one Jme, by means of the Table given above. 

28. Ex. Multiply 7654 by 397. 

Proceeding by the Rule given above, we obtain 

7654 ‘ • 

_39?^ 

53578 
68886 
22962 ^ 

3038&8 

The reason for the Rule will appear from the following considerations, 

, When 7654 is to be multiplied by 7, we first take 4 seven times, wlAch 
by the Table gives 28, i.e. 8 units and 2 tens; we therefore place down 8 
in the units' place and carry on the 2 tens: again, 5 tens taken^7 
times give 35 tens, to which add 2 tons, and we obtain 37 tens, or 7 tens 
and 3 hundreds; we put down 7 in the tens' place, and carry on 3 hun¬ 
dreds : again, 6 hundreds taken 7 times give 42 hundreds, to which add 3 
nundreds, and wc obtain 45 hundreds, or 4 thousands and 6 hundreds; 
we put down 5 in the hundreds’ place, and carry on the 4 thoumnds: 
* again, 7 thousands taken 7 times give 49 thousands, to which we odd the 
4 thousands, thus oj^aining 53 thousan^^ which we write down. 

Next, when we multiply 7654 by the 9, we in fact multiply it by 90; 
and 4 units taken 90 times give 360 units, or 3 hundreds,^6 tens, and 0 
units: therefore, omitting the cypher, we plaiee the 6 under the tens' place, 
an(b carry on the 3 to the next figure, a£d proceed with the operation as 
in the line above. 

When we multijily 7654 by the 3, we in fact multiply by 300; and 4 
multiplied *by 300 gives 1200, or 1 thousand, 2 hundreds, 0 tens, and 
0 units; thbrefore, omitting the cyphers, we place the first figure 2 under 
the hundreds' place, and proceed as before. Then adding up the three 
Hnos of figures which we have just obtained, w’e obtain the prodnet of 
7654 by 397. 
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^D. The above Example might have been worked thnSi patting down 
' at full length the local values of the figures; 

7C.54S 7x1000+ 6x100+ 6x10+ 4 
097= 3x100+ 9x10+ 7 . 

49 X 1000 + 42 X100 + 3.'> X10+28 

63x10000+ 64x1000+46x100 + 36x10 
21x100000+18x10000+ 16x1000 + 12x100 

21x100000 + 81x10000 + 118x1000 + 99x100 + 71x10 + 28 

which = 

20x100000+ 1x100000 

+ 8x100000 + 1x10000 
+ lx 100000 +lx 10600+ 8x1000 

+ 9x1000 + 9x100 

_+ 7x100+1x10 

+ 2x10 + 8 

2000000 + 10x100000 + 2x10000+17x1000 + 16x100 + 3x10 + 8 
» 2000000 +1000000 + 2 X10000 +10 x 1000 + 7 x 1000 +10 x 100 + 61^160+3x 10+8 
» 3000000 + 2 X 10000 +lx lOuOO + 7 x lUtX> +1 x 1000 + 6x 100 + 3x10 + 8 
= 3000000 + 3x 10000 + 8X 1000 H 000 + 30 + 8 
= 3000000 + 30000 + 8000 + 600 + 30 + 8 
= 3038638 

30. If the multiplier or multiplicand, or both,end with cyphers, we 
may omit them in the working; taking care to affix to the product as 
many cyphers ns we have omitted from the end of the multiplier or 
multiplicand, or both. Thus, if 2G3 be multiplied by 6200, nnd 670 bo 
multiplied by 3200, we have 

263 670 

• 6200 3200 

520 114 

1578 171_ 

1G30600 1824000 

The reason is clear: for in tho first case, when we multiply by tbe 2, 
in fact we multiply 'by 200; and 3 multiplied by 200 gives 600 : in ihe 
second cose, the 7 multiplied by the 2 is the same os 70 multiplied by 
200 ; and 70 multipUeiTby 200 gives 14000. 

u ^ 

31. If the Multipi>ier contain any cypher in any other PiJace, then, 
in multiplying by the different figures of tbe multiplier we may pass 
over the cypher; taking care, however, when we multiply by the next 
figure, to place the first figpire ari^g from that multiplication under the 
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tliird figure of the line above instead of the second figure. The reason nf 
this is clear: for, if we were multiplying bjr 206, when we multiply by 
the 6 -we take the multiplicand 6 times, when we multiply by the 2 we 
really tajfe the multiplicand, not 20 times, but 200 times. 

S2. When two numbers axe to be multiplied together, it is a matter 
of indifference, so far os the product is concerned, which of them be taken 
as the multiplicand or multiplier; in other woi-ds, the product of the first 
multiplied by the second, will bo the same os the product of the second 
multiplied by the first. 

Thus, 2x4 = 2 + 2 + 2 + 2=8, 

4x2=4+4 = 8 ; ^ 

therefore tlie results are the same, that is, 2 x 4 = 4 x 2. 

ibhat the product of one'number multiplied by another, will bo equal 
to the product of the latter multiplied the former, may perhajis appear 
morS clearly from the following mode of shewing this cqxiality in the case 
of the numbers 3 and 5. 

3=1+1+1; 

;.3x5 = (l + l+l) + (H-l + l) + (l + l + l) + (l + l + l) + (l + l+l), 
= 1 + 1+1 
+ 1 + 1+1 
+ 1 + 1 + 1 }■ =15. 

+ 1 + 1+1 

+ 1 + 1+1 

Now, if we regard tlie one» from loft to right, there are 3 onet taken H 
times; if we regard them taken from top to bottom, we have 6 onei re- 
‘peated 3 times; and the number of oges in each ewe is the same; i. e. 

3 X 6 = 6 X 3; and S 9 .in the case of any two other numbers multiplied 
* together. 


33. The truth of all results in Multiplication may be pfoved by using 
the inultiplicand as multiplier, and the multiplier as multiplicand: if the 
product thu.'^ obtained be the same os the product found# at first, the results 
are in all probability true. 


Wt have hitherto confined our attention to products formed by 
the multiplication of two factors only. Products may however arise firom 
the multiplication of three or more factors; this is termed CoimKtJSD 
UX.TIPLICAT 10 N: thus 2x3x4 denotes the continued multiplicaUon of 

the factoM ^ 

94 * i^u-*»2^*3*.S*tl**.** 
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the product thus obtained to be then mnltiplied by 4. The resnlt of 
fttch a process would be 24, which i^ therefore the continued product of 
2,3, and 4: we may express it thus, 2 x 3 x 4=24. 

Ex. V. 




JExampka in Simple MuUipliccUion. 



0) 

534 

(2) 

073 

(3) 

2867 

(4) 

7492 


4 


_3 


5 


6 

< ' 

2136 







(5) 

2067 

(6) 

57409 

(7) 

2745638 

(8) 

5763 


_7 


8 


9 


11 








6^393 

(9) 

36976 

(IQ) 

. 91525 

(11) 

2d7 

(12) 

96843 


11 


12 


53 


17 






771 


* 






1285 








13621 



CO 

87298 

(14) 

16097 . 

(15) 

*296897 

(10) 

69284 


_ m 


59 


83 


90 








6235560 

(17) 

840607 

(18) 

175 

(19) 

6298 

(20) 

5423 


80 

189 


769 


603 








16269 








32.5.38 








8270069 



(21) 25607 


(22) 78847 






6004 


8Qq3 




(23) Find the product of 204578 by 18, V 29, and also hy 50; 
of 924846 by G7, by 95, and also by 430 ; 284G067 by 20G, by 1008, 
and also by 907 ; 8409631 b/21711, by 7009, by 8435, and also by 7980. 

(24) Find the product of 1754 and 9306; of 47506 an^ 4500 of 
149570 and 15790; of 654768 and 39314; of 815085 and 20048; of 
123466789 and 987654321; and of 67298492692 and 700809050321. 

(25) Multiply 9487352 hy 4731246 ; 4342760 by 599999 f 1727^2 
>y 7399078 ; 38016732 by 400700065 ; 674685614865 by 2837154309. 

(26) Multiply six hundred and fifty thousand and ninety, by three 
thdtttimd and eight; also seventy-six millions, eight thousand, seven 
Itondred and sixty-five, by nine millions, nine thousand and nine. 
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(27) Find the continued product of 12« 17« and 19; of 0781^ 3782. 
and 3783 ; and of 6565, 6786, and 9808. 

(2&) Multiply 20470 by 1030, an^ 2958 by 476, explaioitig the reason 
^ of eiu;h sfbp in the process. 


DIVISION. 

35. Division is the method of finding hovs* often one number, called 
the Divisor, is contained in another number, called the Dividund. Th\. 
result is ciilled the Quo'riKNT. 

36. Division is of two kinds, SinI^lg and Compound. It is called 
Simple Division, when the dividend and divisor are, both of them, 
either abstract numbers, or concrete numbers of one and the same 
denomination. 

4t is callbd Compound Division, when the dividend, or when both 
divisor and dividend contain numbers of different denominations, bat of 
one and the same kind. 

37. The sign 4-, placed bctw'een two numbers, signifies that the fiiMt 
, is to be divided by the second. 

- 38. In Division, if the dividend be a concrete number, the divisor 

may be either a concrete number or an abstract number, and the quotient 
will be an abstract number or a concrete number, according as the divisor 
is concrete or alyitract. For instance, 5 shillings taken 6 times give 30 
shillings, therefore 30 shillings divided by 5 shillings give the abstract 
jiumber 6 as quotient; and 30 shillings divided by 6 give the vonctreie 
number 5 shillings as quotient. 

^SIMPLE DIVISION. 

39. Rule. Place the divisor and^ividrnd thus: 

divisor) dividend (quotient. 

Take off from the left-hand of the dividend the leal^ number of figures' 
which make a number not less than the divisor; then find by the Muld*^' 
plication Table, how often the first figure on the left-hand side of tha 
divisor i8*coutuined in the first figure, or the first two figures, on the left- 
hand side of the dividend, and place the figure which denotes this number 
of times in the quotient: multiply the divisor by this figure, and bring 
down'the product, and subtract it from the number which was taken oS| 

2 
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at the left of the dividend: then bring dowh the next figure of the divi¬ 
dend, and place it to the right of the remainder, and proceed as before; if 
the divisor be greater than this remainder, affix a cypher to the quotient, 
and*bring down the next figure from the dividend to the ri^it of the 
remainder, and proceed os before. Cari^ on this operation till all the 
figures of the dividend have been thus brought down, and the quotient, 
if there be no remainder, will be thus determined, or if there be a re- 
fnainder, tlie quotient and*thc remainder will be thus determined. 

Note 1. If any product be greater than the number which stands 
above it, the last figure in the quotient must be elianged for one of smaller 
value; but if jmy remainder he greater tlian the divisor, or equal to it, the 
last figure of the quotient must be changed for a greater. 

Note 2. If the divisor does not cxcood 12, the division can easily !)e 
effected in one line, by means of^the Multiplication Table. 

40. Ex. Divide 23-38208 by C7r>a 

Proceeding by the Rule given above, w’o obtain 

DfoO) 2-3;«}2n8 ('340 
20 274 

31080 

270.32_ 

’ 40o48 
40o48 

Therefore the quotient is 346. 

7%e reason for the Rule will appear from the following considerations. 

The divisor represents six thousand, seven hundred and fifty-eight: 
the first five figures on the lcft-h/i^ 1 side of the dividend represent two 
’ millions, three hundred and thirty-eight thousand, Und 4,wo hundred. 

Now the divisor is contained in this 800 times; and 0758 x 300 = 2027400, 
or omitting the two cyphers at the end for convenience in working, w'e 
properly place the 4 under tht 2 in the line above ; w'e subtract the pro¬ 
duct thus found, and we obtain a remainder of 3108, wdiich rcpreseifts 
three hundred and tgh thousand, and eight hundred. Bring down the 6 
by the Rule; this 6 denotes 6 tens or 60, but the cypheFis omitted for the 
reason s>hove stated: the number now represents three hundred and ^n 
. thousand, eight hundred and sixty: 6758 is contained 40 times in this, 
and 0758 x 40 = 270320; we omit the cypher at the end as before, and 
.scii\>tract the 27032 from the 31086; and after subtraction the remainder 
Ja 4054, which represents forty thousand, five hundred and forty. Bring 
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down the 8 by the Rule, and the nunfber now represents forty thousand, 
hve hundred and forty-eight: 67fi8 isi contained 6 times exactly in tliis 
uuinhct. 

T.liere%re 34G is the quotient of 23382GS by 67o8. 

41. The above example worked without omitting the cyphers would 
have stood thus: 

6750) 23382GR (300 + 40 ^0 
202 7400 
SIOSGB 
^70320 
40548 
40548 

hence it appears tliat tlie divisor is subtracted from the dividend 300 
iini^jj!, and then 40 times from wl)j;it remains, and then G times from 
what then remains, and there being now no remainder, 6758 is contfuned 
‘ exactly 346 times in 2338268. 

The tnitli of the above method might have been shewn os follows: 
2338268 = 2027400 + 270320+40548 
6758) 2027400 + 270320 + 40548 (300 + 40 + 0 
2027400 

4-270320 
+ 270320 

+ 40548 
+ 40548 

42. Ex. Divide 56438971 by 406* - 

40G4> 56438971 (13887 
4064 

15798 

1 2192 

~3G0C9 

32512 

35577 

82512 

30651 

23448 


2-^2 


2203 
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liierefore 4064 U contained in 56438D71i 13887 times, with the remainder 

22oa 

*43. If the divieor terminate with cyphert, the procese can be €brid§ed by 
the fallowing Rule. 

Rule. Cut off the cyphers from the divisor, and as many figures 
from the right-hand of the dividend, tm there are cyphers so cut off at the 
.riglit-liund end of the divisor; then proceed wkh the remaining figures 
according to the Rule, Art. (89); and to the hist remainder annex the 
figures cut off from the dividend for tlie total remainder. 

Ex. Divide 637523 by 3400.P 
Proceeding by the Rule, 

*34,00) 5875,23 (158 
3t__ 

1!>7 

170 

275 


3 

therefore 3400 is conhiined in 537523, 158 times with remainder 323. 

The reaeon for the Rule will appear from the following considerations. 

537523 is 6376 hundreds and 23, of which 637500 contains 3400, 
1.58 times with a reiiuiinder 300 over; and as 23 docs^ not contain 
3400 at all, the quotient will evidently be 158, with remainder 300 + 2^1. 
or 323, 

Note. Tlte same rule applTes when the divisor and dividend both 
terminate with cyphers. 

44. Definitions. A number which cannot be separated into factors, 
which are respectively greater than unity, is called a prime nun^ber. 
Thus 3, 5, 7,11 ,13 are prime numbers, 

A number whkh can bo separated into factors respectively greater 
than nnity, or which, in other words, is produced hy multiplying 
together two or more numbers respectively greater than unity, is Ailed 
H coMPosiTS mimber. Thus 4 which =2x2, 6 which =2xt?, 8 which 
»2 X 2 X 2, are comporite numbers; because they are composed or consist 
•f the product of two or more numbers, each of which is gpreater thafi 
unity. 
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Kumben which hare no common factor greater tlisn nnity, are laid 
.to be PRiiftc to one another. Thus th£ numbers 6, 8,11, ore prime to 
each other. 

42i. When the divisor is a^ composite number, and made up of twe 
factors, ncitlier of which exceeds 12, the dividend may be divided by one 
of the factors in the way of Short Division, and tJien the result by tlie 
other factor: if there be a rem.ainder after cOch of these divisions, the 
true remainder will be found by multiplying the second remainder 
the first divisor, and adding to the product the first remainder. 


Ex. Divide 50732 by 45. 

fS 50732 
45 <-- • 

_ Ci«)3-6 


12a(>-3 

the total remainder is 9 x 3 + 5, or ^ + 5=32. 

Therefore tho quotient arising from the division of 50732 by 46 bt 
1200, with a remainder 32 over. 


The reason for the above Rule ie manifest from the following con- 
iiderations. 

0303 is 5 times 1200 together with 3, 
and 50732 is 0 times 0303 together with 5, 

or is 9 times (5 times 1260 + 3), together with 6, 
of is 45 times 1200 + 27 + 5, 
or is 45 times 1200 + 32. 


40. The accuracy of results in Muil*ij;»lication is \)ften tested by the 
Allowing method, which is termed “cabtiso out the nines”; add togetlier 
all the figures in the multiplicand, divide their sum by 9, and set down 
the remainder; then divide the sum of the figures in the fhultiplier by 9, 
and set down the remainder: multiply th^ remainders together, and 
divide thei^ product by 9, and set down the remainder: if this remainder 
be the same as the remainder which results after dividing the product, 
.or the sum of the* digits in tho product, of the multiplicand %nd mul¬ 
tiplier by 9, the sum is very probably right; but if different, it is sure to 
be wrong.* 

This test depends upon the fact that *'if any number and the eum of 
its digits be each divided by 9, the Kinaindeis will be the same." The 
proof of which may be shewn thus: 
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100=09 + 1, 

where the remainder must be 6ne, 'whether 100, or the sum^of the 
dif^ts in 100, viz. 1, be divided by 9, since 99 is divisible by ^ without 
a remainder. 

Similarly, 200 = 2 x 9^ + 2, 

1300 = 0x99 + 3, 

400 = 4 x 99 + 4, 

5()0=.5x99 + 5, 

&c. = &c. 

Hence it appears that if 100, 200, *300, 400, 500, &c. be each divided by 9, 
and the sum of the digits making up the respective number be also 
divided by 9, the two remainders in each case will be the same. 

Also the number 532 = 500 +30 + 2 

=5 X 100 + 3x10 j-2 

=5x99+5+3x9+3+2; 

whence it appears that if the parts 5x100, 3x10, and 2, which 
luske up the entire number, bo each divided liy 9, tlie remainders 
will be 5, 3, 2 respectively ; and therefore the remainder, when .'>.32 
is divided by 9, will clearly be the same, as when 5 + 3 + 2 is divided 

by 9. 

To explain why the test holds, let us take os an example 533 
multiplied by 57. 

633 

_ ^ 

3731 

2(505 

30381 

Now 533 = 9x50 + 2 = 531+2 

67 = 9 X 6 + 3 = 54 + 3. 


It ia dear, since 531 contains 9 without a remainder, thit 531 x 57 
contains 9 without* a remainder ; therefore the remainder which is left 
after dividing the product of 533 and 57 by 9, must be the some 
as the remainder which is left after dividing the product of 2 luid 
by 9. 

Again,’since the product of 67 and 2 = (64 +3) x 2, and the product 



and 2 when divided by 9 leaves no remainder, therefore the 
der which is left after dividing the product of 533 and 57 by 9, 
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must be the same as the remainder left after dividing the product 
3 and 2 by 9^ t.e. after dividing thq product of the remainders whicli 
are left after the division of the multiplicand and multiplier respect* 
ively 

Now on dividing either 30681, or the sum of its digits, which is 
Ifi, by 0, tl»c remainder left is 0, and 3x2 divided by nine also leaves 
6 as reruiiiudcr. Therefore we conclude that 3^381 is tlie correct product 
of and 57. 

Note, If on error of 9, or any of its multiples, bo committed, 
the results will iievt rtheless agree, arid so tho error in tliat case remains 
undetected. 


kk . vr. 

in Simple Division. 


( 1 ) 458 ^ 2 . (2) 90880^ 2 . (3 ) 281070308 -?■ 2 . 

(4)8378-^3. (5) 470a50 - 3. (6) 385734-ra 

(7)372008-4. (8) 47‘'0‘2488 4. (0) 337825^5. 

IfiO) 08785-iO- .'). (11) 800106-8. (12) 3782046*i-a 


(13) 623300-r 7. 

(15) 1648<{4-^8. 

(17) 7000231^9, 

(10) 407702-^ IJ. 

(21) 211032-12. 

(23) 4045880-13. 

,(2.5) 1234580- 2n. 

(27) ]488.'K).50~ 27. 

(20) 540(38734^59. 

(31) 70885432-4-87. 

(ai) 28804545-123. 

(35) 1874018--189. 

(5(7) 538810741-007. 

(39) 823.54608(30 ^ 1440. 

(41) 3530()80720«2-t- 5408 
t^) 28700534687 - 4 - 78000(Kk 
( 45) lOOfKKKKlOOOOOOOOO- 1111, 
(48) 634394567-1C4COO. 

(48) 1220225202-4-200563. 


(14) 78432407-^-7. 

(18) 3812312-^8. 

(18) 39237840 ^9. 

(20) 91875342-:-11. 

(22) 43800301--12. 

(24) 786.543318^-17, 

(28) 8224778 4-18. 

<*"8) 817288220 - 44. 

(30) 8848734762-:-06. 

(32) 649306746-^55. 

(34) 433418175-4-815. 
f36) ^1884740 ^>79. 

(38) 1111111111111-4^50180. 
(40) 57380825 .-7575. 

(42) 599961567212-^248(1. 

(44) 57111104051 ^3a51. 
and also by 11111. 

(47) 67167148372-^90009. 

(49) 7428927415293-5-8496427. 


(60) 00435674536846 -r 7909-1451. (51 ) 65358547823557a 
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, (52) 3968901531620-^-687637943. 

(53) Divide 152181255 by 3854 and expl^ the process. 

(^) Divide 143255 by 4003. Explain the operation, and show that 
it is correct. ' 

(55) Divide 203534191 by 72, first by Long Division, and then by its 
factors 8 and 9; and shew that the results in both coses coincide. 

GREATEST COMMON MEASURE. 

" 47 . A MBASURK of any given number is a number which will divide 
the given number exoctly, i.e. witlr^out a remainder. 

Thus, 2 is a measure of G, because 2 is contained 3 timefi exactly 
in 6. 

* \ 

When one number is a measure of another, the former is said to 
measure the Litter. 

48. A Mur.TiPLi! of any given number is a number which contains it 
an exact number of times. ,Thus G is a multiple of 2. 

49. A COMMON MBASURE of two or morc given numbers is a numbf?.- 
4rhich will divide each of the given numbers exactly : tlius, 3 is a common 
measure of 18, 27, and 36. 

The GREATEST COMMON MEAstriiF, of two or more given numbers, is the 
greatest number which will divide each of the g^ven nuinbere exactly: 
thus, 9 is the greatest common measure of 18, 27, and 3G. 

50. Jf a number measure each of two otherSy it wiit also measure their 
mm, or difference; and also, any multiple of either of them. 

Thus, 3 being a common mea.Cire of 9 and 15, will measure their sum, 
their difference, and also any multiple of either 9 or • 

The sura of 9 and 15-9+15 ~ 24 - 3 x 8 ; 

therefore 2 measuix's their sum 24. 

The difference of 15 and 9 = 15 — 9-0 = 2x3; 

the.*^fore 3 measures their diffeixmce 6. 

Again^ 3C is a multiple of 9, and 3G = 3 x 12 ; 
therefore 3 measures this multiple of 9; and similarly any other misl- 
tiple of 9. 

Again, 75 is a multiple of 15; and 75 = 3 x 25; 
therefore 3 measures tliis multiple of 15; and similarly any other mub ' 
tiplt of 15. 
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51. To find tho greatut common measure qftwo numbers. 

Rule. Divide the greater number by the less; if there be a 
reniaxnier, divide the first divisor by it; if there be still a reminder, 
divide the second divisor by this remainder, and so on; alwaya 
dividing the last preceding divisor by the last remainder, till nothing 
remains. The lust divisor will be tho greatest oouimon measure re¬ 
quired. 

Ex. Required the greatest common measure of 475 and 589. 
Proceeding by the Rule given above, 

475) 5R9 (J 
475 

. 114) 475 (4 

4 ^ 

~ll)) 114 (6 
lU 0 
0 

t^ierefore 18 is the greatest common measure of 475 and 589. 

Reason for the above process. 

Any number which measures 588 and 475, 
also measures their difference, or 508—475, or 114, Art. f50), 
also measures any multiple of 114, and therefore 4x114, or 45B, Art. (50); 
and any number which measures 456 and 475, 
also measures their differ*'"'*'*, or 475 — ^8, or 19; 

* 

and no number gyfatcr than 19 can nmasure the original numlnirs 589 
*nnd 475; for it has just been shewn that any number which measures 
them must also measure 19. 

Again, if) itself will measure 589 and 475. 

I'oif 19 measures 114 (since ll4=-6 x 19) ;* 

therefore 19 measures 4 x ll-j, or 450, Art. (50) ; 

tb^efore • 19 measures 456+19, or 475, Art. (50); 

therefore * 19 measures 475 + 114, or 589; 

therefore since 19 measures them both, and no number greater Uum 19 
’con meesore thefll^lmth, 

r • 

lb is their grei^est common measnreu 
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' 52. To find the greatest common measure of three or more numbers, 

RviiC. Find the greatest common measure of the first two uui]|berB; 
then the greatest common measure of the common measure so fiyind and 
the third number; then that of the comnipn measure lust found and tlio 
fourth number, and bo on. The last common measure so found will he 
the greatest common measure required. 

i 

Ex. Find the greatest common measure of 16, 24, and 18. 
Froceeding hy the Rule given above, 

IG) 24 (1 
flG 

8) 10 (2 

10 

therefore 8 is the greatest common measure of 16 and 24. 

Now to find the greatest common tnoasurc of 8 and 18, 

8) 18 (2 
10 

2) 8 (4 
8 

0 

therefore 2 is the greatest common measure required. 

Reason for the above prwmv. 

It appears from Art. (50) that every number, which measures 16 and 
24, measim^ 8 also; ^ , 

therefore every numl^er, which measures 10, 24, ppd 18, measures 8 
and 18; ' 

therefore the greatest common measure of IG, 24, and 18, is the 
greatest comnmu measure ot'^1 an<4 IB. 

is the greatest cummun nieasiiro of 8 and 18; 
therefore 2 is tlv) greatest comiiiou measure of IG, 24, and !i8. 

Ex. VII. 

1 . Fkid the greatest common measure of 

(!) 16 and 72, (2) 80 and 75. (8) 68 and 09. 

(4)56amn‘21. (5) 128 and 824. (6) 120 and 320. ' 

(7) 272 and 425. (8) 8U4 aiid 672. (0) 720 and 86a 
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(10) 825 and 960. (11) 775 and 1800. (12) 856 and 986. 

•^(13) 176 and 1000. '"(14) ]£30 and 1632. ' (15) 6409 and 7395. 

• »(1C) 689 and 1573. (17) 1720 and 5850. >^'(18) 5210 anf\ 5718. 

> («)) 2023 and 7581. , (20) 4G8 and 1260. -^(21) 2484 and 2628. 
(22) 3444 and 2268. (23) 5544 and 6552. (24) 4067 imd 257a 

(25) 10.395 and 16819. (20) 80934 and 110,331. 

(27) 1242 and 2323. (28) ^3536 and 23148. 

(29) 42237 and 75582. (30) 285714 and 999909. 

(31) 10353 and 14877. (,32) 271409 and 30599. 

2. Find the greatest common measure of 
(1) 14, 18, and 24. (2) 10, 24, 48, and 74. 

(3^ 13, 52, 416, and 78. (4) |B7,n34, and 1347* 

(5) 805, 1311, and 1978. (6) 28, 84, 154, and 343. 

(7) 504, 5292, and f520. ^ ‘ (8) 390, 6184, and C9U. 

LEAST COMMON MtlLTIPLE. 

53. A CoMMOx Multipi.e of two or inoi^ given numbers is a number 
which will contain each of the given nuiiil>ers an exact number of titAea 
Without a remainder. Thus, 144 is u common multiple of 3, 9, IQ, 
and 24. 

The Least Common Multiple of two or more given numbers is the 
least number which will contain each of tlic given nunihcrs an exact 
number of times without a remainder. Thus, 72 is the least cummuu 
multiple of 8, 9, J8, and 24. 

s 

54. To fnrf the leaH common multiple of two numhen. 

Rule. Divide their product by their greatest c<^mmon meosuTO: tlie 
quotient will be the least common multiple of the numbers. 

£x. Find th# least common multiple of 18 and 30. 

Proceeding by the Rule given above, 

18) 30 gi 
18 

12 ) 18 (1 
12 

6 } 12 (2 

12 

A 

th«re&rie 6 is the greatest common measure of 18 and 30. 
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18 

30 

C|.">40 

"lib 

therefore 90 is the Icnst common multiple of 18 and 30. 

Reaton for the above proceiut. 

18 = 3x0, and 30--6 xO. 

Since 3 and 5 are prime factors, it is clear that 6 is the greatest com¬ 
mon measure of 18 and 30; therefore their least common multiple must 
contain 3, 0, and 5, os factors. 

Now every multiple of 18 must contain 3 and 6 as factors ; and every 
multiple of 30 must contain 5 and G as factors; therefore every number, 
which is a multiple of 18 and 30, must contain 3, 5, and G as factors; and 
the least number which so contains them is 3 x 5 x G, or 90. 

Now, 90=(3 X 0) X (5 X G), divided'by 0, 

=■ 18 X 30, divided by 0, 

= 18x30, divided l>y the greatest common measure of 18 
‘ and 30. 

55. Hence it appears that the least common multiple of two numbers, 
which are prime to each other, or have no common measure but unity, is 
their product. 

56. To find the kaxt common multip/e of three or more numbers. 

Rule. Find the least common multiple of the first two numbers; 
then the least common multiple of that multiple and the third number, 
and so on. The Inst common multiple so found will be tlie least common 
multiple required. 

£x. Find the le^t common multiple of 9, 18, and 24. 

Proceeding by the Rule given above. 

Since 9 is the greatest eotuiuon measure of 18 and 9, their least corn- 
toon multiple is clearly 18. " ' 

Now, to find the least common multiple of 18 and 24. 

18) 24 (1 
18 

6) 18 (3 
18 

0 

Ukardfore 6 is the greatcat common measure of 18 and 24; 
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therefore the least commoa multiple of 18 and 24 la equtil to (18 x £4) 
divided bjr 6, 

24 

1 » 

192 

24 

C 483 
~72 

therefore 72 is the least common multiple required. 

RmKon for the above process. 

Kvei^ multiple of 9 and 10 is a multiple of their least common multi- 
ple48; therefore every multiple of 9,18, and 24 is a multiple of 18 and 24; 
and therefore the least common multiple of 9,18, and 24 is the least com- 
jijypn multiple of 18 and 24; but 7^ is the least common multiple of 18 and 
24 ; therefore 72 is the least conimon multiple of 9, 18, and 24. 

57. When the least common multiple of several numfjers is required, (he 
most convenient practical method is that giveit fti/ the following Rule, 

Rums. Arrange the numbers in a line from left to right, with a 
comma placed between every two. Divide those nuinlwrs which have a 
common measure hy that common measure, and place the quotients bo 
obtained and the undivided numbers in a lino beneath, separated os 
before. Proceed in the sjirnc way with tlio second line, and so on with, 
those which follpw, until a row of numbers is obtained in which there 
aisi no two numbers which have any common measure greater than 
^unity. Then the continued product of all the divisors and the nunibem 
in the lost line will be the least com]j)on multiple required. 

^ ICote. It wiU»in general be found advantageous to begin with the 
lowest prime number 2 os a divisor, and to repeat this as often os can be 
done ; and then to proceed with the prime numbers 3, 5, See. in the same 
way. 

Ex. JPind the least common multiple of 18, 28^30, and 42. 

Proceeding by the Rule given above, 

2 18, 28, 30, 42 

2 9. 14,15, 21 

5 9, 7,15,21 

7 g. 7, 5, 7 

3 > 1 . 6 . 1 
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therefore the least common multiple required 

= 2x2x3x7x3x6=1200. 

Reaion for the above process. 

Since 18 = 2x3x3; 28 = 2x2x7; 30=2x3x5; 42=2x3x7; it is 
dear that the least common multiple of 10 and 28 must contain as 
a factor 2x2x3x3x7; a-id this factor itself is evidently a common 
niultiple of 2 x G X 3, or 18, and of 2 x 2 x 7, or 28; now the least number 
which contains 2x2x3x3x7 as a factor, is the product of these 
numbers; therefore 2x2x3x3x7 is the least common multiple of 18 
and 28; also it is clear that tin; Icj^st common multiple of 10, 28 and 3(), 
or of 2 X 2 X 3 X 3 X 7 and 30, or of 2 x 3 x 3 x 3 x 7 and 2 x 3 'x 5 must 
contain as a factor 2 x 2 x 3 x 3 x 7 x 5, and thi| factor itself is evidently 
a common multiple of 2 x 3 x 3 oj* 18, 2 x 2 x 7 or 20, and 2 x 3 x 6 or 30; 
hence it follows as before that 2 x 2 3 x 3 x 7 x 5 is the least comnjon 
multiple of 18, 20, and 30; again the least common multiple of 
2x2x3x3x7x5 and 42, or of 2x2x3x3x7x5 and 2.x3x7 must 
confdn 2x2x3x3x7x5 as a factor, and this factor, as i)efore, is evi¬ 
dently itself a common multiple of 18, 20, 30, and 42; now tlie leaj»t 
number which contains 2x2x3x3x7x5 as a factor, is the product of 
these numbers. 

Therefore this product, or 12G0, is the least common multiple re¬ 
quired. 

Note 3. The above method is sometimes sliortcned by rejecting in 
any line, any number, which is exactly contained in any other number in 
the same lino; for instance, if it be required to find the least common 
multiple of 2, 4, 8,10,10 and 43; Jie numbers 2, 4, 8,10, since each of 
them is exactly contained in 48, may he left out of ^consideration, arid 
•240, the least common multiple of 10 and 48, will evidently be the least 
common multiple required. 

Ex. VIII. 

l'. Find the least common multiple of 
(1) 16, and 24. (2) 36 and 75. (3) 7 and 15, 

(4) 28* and 35. (5) 319 and 407. (6) 333 and 604. 

(7) 2961 and 799 . (8) 7568 and 9504. (9) 4662 and 6476. 

( 10 ; 6327 and 23997. (11) 6416 and 30105. 

(12) 16863 and 21490. 
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2 Find the least common multiple of 


(1) 

12, 8, and 9 

(2) 

8 ,12, and 16. 

(3) 

6 ,10, and 15. 

(4) 

8 ,12, and 20. 

(^) 

27. 24, and 16. 

(6) 

12 , 61, and Oa 

(7) 

19, 29, and 38. 

(B) 

24, 48, 64, and 102. 

(J» 

63,12, 84, and 14. 

(10) 

5, 7. 9,11, and 16. 

(11) 

6 , 15, 24, and 25. 

(12) 

12,18, 30, 48, and 60. 

(13) 

16, 35, 63, an(i72 

(14) 

9,12,14, and 210. 

(16) 

64, 81, 63, and 14 

(18) 

24,10,82,45, and 25. 


(17) 1.2,3, 

4. .5, 6, 7, 8, 

and 9. 


Am 7,0,». 

18, 24/72, and 144. 


(19) 12, 20, 

24, 54,^1, 62 

t, and 14. 


<20) 225, 255, 289, 1023, 

and 4095. 


Ex. IX,. 

Miscellaneous Qin shoos and jfaamjdes on the foregoing Articles, 


I. ^ * 

, (1) Explain the principle of tljc common system of numeric^ 
» notation. Multii)ly 003 hy 48, and give the reasons for the several steps. 

(2) Write at length the meaning of 9090909, and of 90909. Pigd 
their sura and ditteience, and explain fully the processes employed. ' 

(3) Find the difference between the sum of 4715 added to itsolf Ji08 
times, and the sum of 2017 added to itself 408 times. 

(4) A person; whose age is 73, was 37 years old at the birtli of his 
eldest son; vrhat is the son's age 1 

(5) Explain the meaning of the terms ‘vinculum', *braokei'|*^iti,d 
of the signs +, -, =, x. 

Find the value*df the following expression; 

15 X 37163- 73474 - 07162 - 4 + 40734 x 2. 


II.- 

(1) Define * a Unit’, ‘Number*, ‘ Arithmetic'• WKsf 
between Abstract and Concrete numbers? 

. , (2) The arnidal deaths in a town being 1 in 45, 4|fd in thp cotmtiy 
1 in 60; Jn how many years will the number of deaths out of 18075 
persons living in the town, and 79250 persons living in tha 
amount together to 10000 ? * 

(3) Define * Notation’, ‘Numeration'; express in niinibm ipfig 
hund^ thousand four hundred and nine billions. 
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^ (4) Fin<! the value of 

X 404871 - ^^4«63 f (45''7n - 3177 ) - ( /5 4ni 2 - 3987) - ( 1 763 + 231) + 379x379. 
(6) What number divided by £28 will give 36 for the quotient, and 
leave 44 as a remainder? 


ITT. 


4“^ Tlefine Multiplication, and Dixi^ion. Shew that the product 
^f ^Wn!^5lainmher« is the eatfte in whatever .order the operation is performed. 

The Iliad contains 1.5G83 lines, and the .^.neid contains 9802 
lines; how many days will it take a boy to read through both of them, 
at the rate of eiglity-five lines a day ? 

(3) Explain what is meant 'it>y the greatest common measure, and 
hy the least common multiple of two or more numbers ; and shew that 
the product of two numbers is the product of their least common multiple 
into their greatest common meesure. Find the least common multiple^)/ 
32.16, 21, £2, and 70. 

(4) Explain the moaning of the sign -i-, and find the value of 

( 78£4 - 4913) X 3- ( 20374 - 12530 ) - £3-0 + (395450-2304 )- £ 56 . 

o (£) At a game of cricket B, and C together score 108 runs; B and 
C together score 90 runs, and A and C together score £1 runs', find tnc 
number of runs scored by each of them. 


IV. 


(1) Define Addition, and Subtraction. What is meant by a prime 

number? When are numbers said to be prime to each other? Give 
examples. - 

Explain the rule of carrying in the addition of numbers; exemplify 
H in the addition of 3804, 4768, nixi 15938. 

(2) There are two numbers of which the prod»«ct is 37302£; th^ 
greatter number is 87£ ; find the sum and difference of the numbers. 

(9} A father was 21 years old w hen his eldest son w’ns born; how old 
will his son be when he is £0 years old, and what vrill be the father's ^ge 
when the son is £0 years old ? , 

(4) Write in figures one hundred millions, one hundred tlionsand, 
one hundred and one; and in words 1010101010. Express in figures 
M.DCCaXL. 


(5) When are numbers said to be * composite’? Find tfie gmatest 
' number which can divide each of the two. numbers 849 and 1132; also 
lessi number which can be divided by each of them; explainiug the 
'Process IniBaoh case. 




(1) Multiply478 by 146,and M theveiiih byoa«^uut 

In what cases does this method of proof fiul t Divide 4^ 
prove tlis^nectness of the operation by-any test you please. . 

(2) ' Whet number multiplied by 86 wiU give the same prodoet ae 
163 by 430? 

'(3) In the city of Prague, for every tw(j porseds who spetde Geimaa • 
only, three speak Tschech only, and seven both German and Tsohhih; 
and the whole population is 120000. How many speak German oady, 
I’schech only, and both German and Tschech ? 

' (4) A gentleman dies, and Ica^s his property thus: 10000 pounds 
to his ^idow; 16000 pounds to his eldest son^ on the condition of Ms 
budding a national school at a cost of 350 pounds; 5500 pounds to Moh ‘ 
of his four younger sons; 3750 pounds to each of his three daughters, 
4fG3 pounds to different societies; and 509 pounds in legacies to Ml 
servants. What amount of property did he die possessed of? 

^ (5) The quotient arising from the division of 9281 by a offirtalB 
number is 17, and the rem^der is 373. Ihnd the divisor. 


(1) Explain briefly the Roman method of NoiaiioD. 
and 0000 in Roman characters. 

(2) Explain the terms ‘factor’, ‘product*, ‘quotient*; shewliyatt 

example how the process of .Division can be. abridged, if the divnjor, 
terminate with cyphers, » 

/(3) The remoin^ier of a division is 97, the quotient 665, and'* 
divisor 91 more than the sum of bofli. ‘ What is the dividend? 


(4) Expre^^in words the number^ 270130 and 26784; also wrHa 
down in figures the number ten thousand, two hundred and thirty faxa 
^ and And the least number which added to the last nuzq)«r Will makff^ 
divii^le by 8. . 

. (6) 'A gentleman, whose age is 60, has two, eons and a danghtol^^; 
his age equals the sum of the ages of his childrenr, two yeani since 
, age was double (hat of his eldest son; the sum of the of ^ 
and thq eldest son is seven times as great as tha^ of the'.youngcst 
find the ages of the cluldim 
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FRACTIONS. 

t)Q. If 1 represent any concrete quantity, as for instance 1 yard, it is 
divisible into parts: suppose the parts to be equal to each other, and the 
number of them .T; one of the parts would bo denoted ])y ^ (read one-third), 
two of them by ^ (read two-thirds), three of them or the whole yard by ^ or 
1; if another equal portion of a second yard divided in the same manner 
as the first be added, the sum would be denoted by ^ ; if two such portions 
were addcil, by ; and so on. Sucli e\j)ressions, representing any number 
of parts of a unit, that is, of the quanfity which is denoted l)y 1, arc termed 
Brokux NuAiHKJis or FitACTiONS: we may tlicrefoi'e define a fraction thus ; 

59. D) r. A Fractiov denotes a part or ;<arts of a unit; it is ex¬ 
pressed by two numbers plaeed o..e above the other with a line drawm 
betvireen them ; the low'cr number is called the DFvoMrNATon, and shew? 
into how many equal parts tlie unit is divided ; tlie upper is called the 

NuMEUATon, and shews how many of such parts are taken to form the 

^ 

iracdion. 

oThus I denotes that the unit is divided into C equal parts, and that 5 
of these parts are taken to form the fraetion: so, if a yard w'ore divided 
into 6 equal parts, and 5 of them were taken, then denoting one yard 1\\ 
1, we should denote the parts taken by the fraction H. Again, I denotes 
that the unit is divided into C equal parts, and that 7 such parts arc taken 
to form the fraction; for instance, in the example belbre us, one whole 
yard would he taken, and aho ono of the equal parts of another yard 
divided in the same manner Jis the first. 

GO. A Fraction also represents the quotient of the .Tfiimcrator by the 
denominator. 

Thus, 5 represents 5 - G; for,wo ejiould obtain the same result, whctlier 
■ “we divide one unit into G equal parts, and take 5 of such ports (which 
Vould be represented h> § ); or divide/re units into 6 equal parts, and take 
' 1 of such parts, which would be equivalent to part of 5 units, i. e. 5—6: 
hence and 6-^6 will have the same meaning, 

61. When fractions arc denoted in the manner above explained, they 
, «re called Vuloab Fhactions. 

Fractions, whose denominators ore composed of 10, or 10 multiplied 
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by itself, any nnniber of times^ are often denoted in a difSeient mangier; 
and when so denoted, they are colled Djboiiial Fbactioks* 


VULGAR FRACTIONS. 


(^2. In treating of the subject of Vulgar Fractions, it is usual to make 
the foUowing distinctions; 

(1) A Proper Fraction is one vrhoso numerator is less than the 
denominator ; thus, f ^ are proper fractions. 

(2) An Improper Fraction is tne whose numerator is equal to or 
greater !han the denominator; thus, '6> I are improper fractions. 

^3) A Simple Fracicon is one whose numerator and denominator 
are simple integer numbers; thus, ^are simple fractions. 

• (4) A Mixed Number is composed of a whole number and a fraction; 
thus, 5}, 72 are mixed numbers, representing respectively /> units, together 
with JJth of o unit; and 7 units, together with ^ths of a unit. 

(fi) A Compound Fu action is a fraction of a fraction; thus, J 
of of arc compound fractions. 

(6) A Complex Fraction is one which hascitherafractio^oramixed 


number in one or both terms of the fraction; thus, 
are complex fractions. 


V 3’ ir H' 


(13. It is clear from what has been said, that every integer may be 
'considered .as a fraction whose denominator is 1; thus, 6 = ®, for the unit 
is divided into 1 part, comprising the whole unit, and 6 of such ports, that^^ 
is 5 units, are taken. 


64. To multiply a fraction by a wpok ypimbery multiply tl\e numeralkr 
of the fraction by it. 

Thus,'f ;3 = 7. 

Reason for (hi above process. 

In f <tho unit is divided into 7 equal parts, and 2 of those parts aro 
taken : w’hereas in ^ the unit is divided into 7 equal parts, and C of those 
parts are^ taken; i.e. 8 times as many parts are taken in f as are taken 
in ff the value of each part being the same in each ease. 


3—2 
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Ex. X. 


(1) Multiply separately by 3. 9,12, 36. 

(2) Multiply separately by 7 ,15, 21 , 45, 


65. To a fraction by a tobole number, multiply the denominator 
by it. 


Thus, 


2 _^„_ 2^2 
7‘ 7x3 2i: 


Reason for the above process. 

In the fraction f, the unit is divided into 7 equal parts, and 2 of those 
parts are taken; in the fraction 5^, the unit is divided into 21 equal parts, 
and 2 of such parts are taken: but since each part in the latter case is 
equal to one-third of each part in the former case, and the same number 
of parts are taken in each case, it is clear that i/j * represents one-third part 
of or f-H 3 . 


Ex, XI. 

,( 1 ) Divide £ 8 oi>arately by 2 , 3, 4, 5, 10 . 

( 2 ) Divide separately by 11 , 20 , 25, 45. 

C 

60. If the numerator and denominator of a fraction be both multiplied 
or both divided by the same number,, the value of the fraction will not be 
altered. 

Thus, if the numerator and denominator of the fraction f be multiplied 
by 3, the fraction resulting will bo which is of the same value as 5 . 

Reason for the above process. 

In the fraction f the unit is divided into 7 equal parts, and 2 of those 
parts arc taken; in the fraction -J',- tlic unit is divided into 21 equal parts, 
and C of such parts arc hiken. Now thero are 3 times as many parts 
Udten in tlie second fraction us there are in the first fraction; but 3 
parts in the second fraction arc only equal to 1 part in the first fraction ; 
therefore the 6 parts^taken in the st^cond fraction equal the 2 parts taken 
in the first fraction; therefore 

67 . Hence it follows that a whole number may be convert''d into a 
vulgar fraction with any denominator, by multiplying the number by tno 
required denominator for the numerator of the fraction, and placing the 
required denominator underneath; 

for g» 5 ; 
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Kid to convert it into a fraction with a denominator 5 or 14, wo have* 

G_(!>c6_30 
x5 "6 ' 

^G^6xl4 84 


• Ex. XII. 


Reduce ( 1 ) 7, 9, and 11, to fractions with denominators S, 7, and 22 
respectively; and (2) 2G, 199,117, and 125. to fractions with denominators 
2, 6,13, 23, and 35 respectively. 


68 . Multiplying the numerator of a fraction by any numlmr, is the same 
in effect as dividing the denominator by it, and conversely. 

For if the numerator of the fractioif g- be multiplied by 4, the resulting 
fraction is ^; and if the denominator be divided by 4, the resulting 
fraction is 

Now the fraction signifies tliat unity is divided into 0 equal parts, 
and that 24 such parts are taken; these are equivalent to 3 units: afto ^ 
signifies that unity is divided into 2 equal parts, and that 6 st^h parts fro 
taken; these arc equivalent to 3 units : hence and ^ are equal. The 
proof of their equality may also be put in this form ; tliat since the unit, 
in the case of the second fraction, is only divided into 2 equal parts, each 
part in that case is 4 times os great as each part in the case of the first 
fraction, where the unit is divided into 8 equal parts; and therefore 4 parts 
in the case of the first fraction arc equal to 1 part in the cfvsc nf the 
* second; or the 24 parts denoted by the first arc equal to the 0 denoted by 
the second; or, in other words, the Yractions and % are equal. 

. Again, if we fiivide the numerator of the fraction g by 2 , the resulting 
fraction is ; and if we multiply the denominator by 2 , the resulting 
fraction is 

Now, ^ signifies that the unit is divided into 8 equal parts, and that 3 
of such \ arts are taken ; and signifies that thc*imit is divided into 16 
equal pacts, and that C of such parts are taken: but each part in g is equal 


2 X 3 * 6 

*to 2 paiiU in fg; and therefore | is of the same value as j or • 


69. To represent an impreyper fraction as a whole or mixed number. 

Rule. Divide the numerator by the denominator: if there be no 
Yemainder, the quotient will be a whole number; if there be a renuander. 
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put' down tho quotient os the integral part, and the renoiainder as the 
numerator of the fractional part, and'the given denominator as the dcno> 
ininat(>r of the fractional part. 

Ex. Iloduce and to whole or mixed numbers. 

By tho Rule given above, 

-- 5, a wdioJe number; 

a 5 
0 

Reason for the above process. 


Since 


2,*5 

'5 


6 X ft 5 
.5 5 


X 5, 


(Art. 04^, 


and since ^ signifies that the unit is divided into 5 equal parts, And that 
r> of those j)arts are taken, wliich 5 parts are eqqal to the whole unit or'l; 
therefore ^ x 5 1 x 5, or 5. , 


Again, 


fir) 

o' 


fi()+r)_0j^')4-ji 

' o"' “ ' ’ 


0 x 5 

whjch equals - ' together witli ,•{, that is, = 5 together with H, by what 

ha/' been sai|^ above ; or, as it is written, 5^. 


Ex. XIII. 

Express the following improper fractions as mixed or whole 
numbers: 


U) 

Y- 

(2) 

fl • 

(•1) 

49 

H • 

(4) 

313 

i» • 

(«) 


(«) 

4r) 
li! • 

C7) 

6H7 
l.'i * 

(«) 

35 • 

(9) 

W- 

(10) 

CHOI 

6S^- 

, (11) 

lOS* 

(12) 

w. 

1 5 1 

(13) 

1.000,0 

J11 ' 

(14) 

-VsY'*- 

(l-l) 

s • 

, / Ifi) 

I'osor.fi 

" U !• 'J 

(17) 


(10) 


(19) 


(20) 

'ST'14, 


70. 7b reduce a mixed masher an improper fractioiu 


Rui.n. Multiply tho integer by the denominator of the fraction, and 
to tlie product add the humerator of the fractional part; the resiiU will ])e 
the required numerator, and the denominator of the fractional part tho 
required denominator. 

Ex.^ Convert 2f into an improper fraction. 

Proceeding by the Rule given above, 



2_x7jM 

7 


18 

7* 
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Reason for the above process. 

21 is meant to represent the* integer 2 with the fraction f added 


to it. 


2x7 14 

But 2 is the same as or y ; and therefore must be the 

same as V increased by or as : for V denotes that unity is divided 
into 7 equal i)arts, and represents 14 sueV parts together with 4 such 
parts. * 


Kx. XIV. 

» 

Reduce the following mixed luiii^bera to improper fractions: 


(1) 2^. 

(•*>) 

(0) 2oonf. 

(13) 3:^^'V 

(17) 


(3) 6?. 

(l-f) 43, 

(10) 857n. 
(14) 2Csjj!. 

(1«) nrbJS. 


(3) 45. 

(7) 25,V 
XU) 67H- 
( 1 . 3 ) 

(10) 427,.,®ot. 


w n- 

(8) 14)1. 
(13) 13^. 
(IC.) lOGBf. 
(20) lOOflj). 


71. 23) rpdttre a rnmpound fraction totta equivalent aimple fractiop. 

Rule. Multiply the Rt'vcral numerators together for the numerator 
of the simple fraction, and the several denominators together for its 
denominator. 


£x. Convert of I- into a simple fraction. 
Proceeding by the Rule given above, 


3 ,7^3x7^21 
5 8~6x(i 40 ■ 


JleasoH for the above process, 

• • 

By ^ of we mean ^ths of that part of unity which is denoted by 
I: thus if unity be divided into 8 equal parts, and 7 of these be taken, 
and if each of these be again divided int(y5 equal parts, and 3 of each set 
•of parts be taken, then each of the parts will ho one-fortieth part of | 
the original unit, and the number of parts takt^ will be 3 x7, or 21; 

21 3x7 

the result therefore is —, or ; that is, 

3 f7_5x7 
6 ° 8“ dx0‘ 

Note. In reducing compound fractions to simple ones, we may 
strike out factors common to one of the numerators and one of the 
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denominators: for this is in fact simply dividing 'the numerator ■ and 
denominator of the fraction by the same number. Art. (66). 

Thus f of 2iV of liV = f of 1of 

_3x26xl6_3x,^x5x4x4 

5xl2xl5~5x3x4xyx6 

{’striking out the factors 3^ 5^ 5, 4 from the •'numerator and de¬ 
nominator) 


Ex. XV. 

Reduce the following compound fractions to simple ones : 

(1) ^ofi (2) ^of-iV 0) fof-2. (4) -foff^ , 
(5) ^ofj^ofT. (0) -tof^off of^^pof28. 

(7) of2.Vof f of 10}. (8) -J-ofl2Jof j^off of^ofO. 

, (0) /ff of 5 of ^ {J: of f of ^ of 2** of 

(10) ^ of I of f of 70^ of of 1 /y of 147. 

< 

’73. Dkf. a Fuactiov is in its lowkst terms, when its numerator 
and denominator arc luiiMt; to each other. 

Note. When the numerator and denominator of a fraction are not 
prime to each other, they have (Art. 44) a common fudor greater than 
unity. If we divide each of them by this, there resiilts a fraction equal 
to the former, hut of which the ternrs, that is, the numerator and 
denominator are less, or louwr than tjiose of the original fraction ; mid it 
may be considered to be the same fraction in lower tciins. When the 
numerator and denominator of a fraction are prime to each other, that is, 
have no common factor greater jtlian unity, it is clear that its terms cannot 
be made lower by division of this kind, and on this account the fraction is 
;tald to be in its lowest TERitis. 

73. To reduce a fraction to its lowest terms, ‘ 

RujIiB. Divide the numerator and denominator by their greatest 
common measure. 

Ex. 1. Reduce to its lowest terms. 

_ 4 

find the greatest common measure of 0466 and 7335. 



VULGAR FRACTIONS. 


41 


'^(5406) 7335 (1 
0405 

870) 6465 (7 

^K) 

37*5) 870 (2 
750 

120) 375 (y 
360 

16) 120 (3 

1 ^ 

tlicrefoi'e 15 is the greatest common measure. 

15) 6465 (431 15) 7335 (480 


(;o 

60_ 

46 

133 

45 

120 

15 

ia> 

15 

135 


therefore fraction in its lowest terms = 

Reason for the above process. 

If the numerator and denominator of a fraction ]>c divided by the same 
number, the value of the fraction is not altered (Art. 66); and the great- 
est number which will divide the numerator and denominator is their 
greatest common measure. 

Note. Sometimes it is unnectssary to hnd the greatest common 
measure, as it as easier to bring the fraction to its lowest terms by 
successive divisions of the numerator and denominator by common fsctorsi 
which are easily determined by inspection. 

Ex. 2. Reduce § to its lowest terms, 

fiS - fl# dividing numerator and denominatdr^by 10, 

= dividing numerator and denominator by 3. 

Ex. XVI. 

-Reduce each of the following fractions to its lowoet terms: 

(1) *. (2) (3) a- w H- 

'<») «. ■ W «• J7) *'». (8) 




42 


ARITHMETia 


(») 

S40 
a 4 a* 

(10) 

tU- 

(11) 

" 7 '! 

(12) 

m- 

(13) 


(14) 


(1'8) 

^a* 

(16) 

¥5es* 

{IT) 

mh 

(IB) 

mi 

(19) 


(20) 


(21) 

jIWo- 

(22) 


(23) 

VM- 

(24) 

¥im- 

(25) 


(20) 


(27) 

m- 

(28) 


(20) 


(BO) 

mill 

(31) 

J JJ-l •? r. 
aaoc(> i* 

(32) 


74. 

To reduce fractions to 

erjuivakrii ones 

vdth a 

common deno- 


minator, 

lluLE. Find the least common multiple of the denominators: this 
will be the common denominator. 'I’hen divide the common niultiide so 
found by the denominator of each fraction, and multiply each quotient so 
found into the numerator of the fraction which belongs to it fur the lyjw 
numerator of that fraction. ^ 


Note 1. If the given fractions be in, their lowest terms, the above rule 
will reduce them to others having the least common denominator; 
if the least coinm(m denominator be required, the given fractions should 
be ^educed to their lowest terlhs before the rule be applied. 

Ex. Ileduce -A], IJ, into equivalent fractions with a conimoi) 

denominator. 

Proceeding by the Rule given above, 


>> 

12, 

10, 

24, 33 

1 

'(b 


12, 33 

“1 

0, 

4, 

0, 33 

r> 1 
1. 



3, 33 


1, 

0 

1, 11 

therefore least common 

multiple 

- W ^ M 




= 528; 


therefore the fractions become fcspqptively. 


5 X 44 22' 

1^x44 


220 / . 
528 


. 528 , 

since - 2 = 44 1, 


9 

x33 

_297 

/. 

520 

33^ j 

10 


~ 528 

I since 

‘I 6 “ 

11 

24 

x22 

x' 22 " 

242 
""528 ' 

^since 

520 

14"“ 

22j, 

17 

xl6 

272 , 


528 _ 

leV 

33 

xio"" 

" 528 ' 

1 since 

.‘in “ 
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or the fractions with a common denominator arc 

^ rt 0 V o |i <1 n 7 

, 7.5h> Vih ?iS' 


jRi. mon for the above process. 

The least common multijilc of the denominator of the given fractions 
will evidently contain the denominator of any one of the fractions 
an exact number of times. If both the numerator and denominator of 
that fraction be multiplied by'that number, the value of the fraction Will 
not be altered (Art. 6(1); and the denominator will then he equal 
to the least common multiple of all the denominators. If this be 
(lone with all the fractions, they will evidently be, in like manner, 
reduced to others of the same value, and having the least common 
multiple of all the denominators for the denominator of eacli Iraction. 

Note 2. If the denominators have no common mcjisure, we must 
then multiply each numerator into all ’tho denominators, except its own, 
for a new numerator for each fraction, and all the denominators together 
for the common denominator. 

Ex. Reduce S, I, to equivalent fractions with a common deuo> 
,minator. 

The least common multiple of tlie denominators 

=5x7x9; 

therefore the fractions become 


1x7x9 6^ 

5x7x9 "^’915' 


2 X 5 X 9 _ 00 
7~>r5~x 9 “ 315 ’ 
1 x5x 7 _ 35 
9 x“5 'x 7 ~ 315 * 


or the fractions with a common denominator are 


Sm 


> sViT* 


Ex. XVII. 

. Reduce the fractions in each of the following sets to equivalent frac¬ 
tions, having the least common denominator: 

(1) I, and (2) f, and 

(3) j, 5, S* 
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(*0 

(7) h\hs.na]l. 

(9) • |. I'fe, and \i. 

(11) l> h h and 1. 

(13) i U» and 

(15) 

(17) §, *nd Y^flr. 

(^9) yjfi, and g. 


(6) f, and 
(8) y^» and . 

(19) f, and 

(12) h A* A* an*! 

(14) f, and 

( 18 ) Jt |f A^ Aj and Jf. 

(19) A* T'8ir» 1 oVff» and yp-Su^. 

(20) LSUM.andA. 


Note 3. Whenever a comparison has to be made between fractions, 
in respect of their magnitudes, the^ must be reduced to equivalent ones 
witli a common denomiriater; because then we shall have the unit divided, 
in the cose of each fraction so obtained, into the same number of eqval 
parts; and tlie respective numerators will shefv us how many of such 
parts arc taken in each case; or w'nlch is the gr/^atest fraction, which the 
next, and so on. 

Ex. Compare the values of L A> nnd •]. 

First, to thid the least common multiple of the denominators; 


o 

1 07 

1 

24, 

8, 

15, 5 

9 i 

i 

i 

12. 

3. 

15, 5 

1 

r ' 
^ 1 

1 

9, 

4, 

1, 

5, 5 


9. 

4. 

1, 

1, 1 


therefore the least common denominator 

— 2x3xf x0x4 
= 1080; 

therefore the fractions become 

5'x40* 200 

i:7x40'‘^ 1080’ 

llx4r) 495 
24x45” 1080’ 

5x]00_ JKH) 
6x180 ”10^’ 
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,3x216 64» 

6x21g' lOlio* 

therefore | is the greatest, | tlio next, the next, the next, and ^ 
tlie least. 

Ex. XVIII, 

]. Compare the values of 

(1) i I, and 

(2) ^,5,^,and^. 

(3) i of g, and i| of S. 

(4) /5» 

(P) /s> ■p\f ond 

(0) ^ of g of 4, of '{ of 5, i of ^ of 42, and J 

(7) »» T®fl» 

(8) V,3J,andtof01.‘ 

(9) ?.y,lj,|.ande. 

(1^) », 

(H) fit. and m 

(12) V» 3i» f of 9|, and f of I of 
2. Find the greatest and least of tho fractions 

(1) h 13> and 

(2) H^S.il.A.andi.!;. 


ADDITION OF VULGAR FRACTIONS. 

75. Rule. Reduce the fractions to equivalent ones with their least' 
common denominator ; add all the new numerators together, and under 
their sum write the commou denominator. 

Ex. Find the sum of ^, and . 

lo uO 

Proceeding by the Rule given above, 

First, find the least common multiple of the denominators^ 
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therefore the least common multiple =3x5x7 = 105; 
tlxerefoi'c the fractions become 

7:^7 ^ 40 
15 X 7 ~ 105 * 

10x5 _ 50 
21 x5“l05* 

'10 V 3 ^ 

35 X 3 105 ’ 


therefore llicir sum = 


40 + 50+_4«_ 147 
’ 105 ' "jJ05' 

40 

. 1 -» 

O.J 

- 1J ^ 

1 o 

Jleamn for the liiilf. " * J! • 

In each of tiio twpiivalcnt fractions, we have unity divided into 105 
equal parts, and those fractions represent resi)cetively 40, 50, and 48 of 
such parts; theri'fore tlic sum v'f the fractions must rci)resent 49 -h 50 + 48 

* . 147 

or ,HT such parts, that is, must ho . ' 


JVh/e 1,. If tlie sumthe fractions bo a fraction which is not in its 
lowest terms, reduce it to its lowest terms; and if the result lie an improper 
fraction, then reduce it to a wliolo or mixed number; thus | -= ^ j -1^1: 
the same remark ajipUes to all results in V'ul^^ar Fractions. 

JVotr 2. Before applying the nile, reduce all fractions to their lowest 
terms, improper fractions to w’hole or mixed numbers, and compound 
tractions to simple ones. 


3. If any of the gaven numbers be whole or*mixcd numbers; 
tho whole numbere may be added together as in simple addition, and tho 
fractional parts by the llule givrn above. 


Ex. Find the sum of , 3|<, 10», and 


0 


3 

B 




3 14 2 9 

= It 4 ™ ■^5 + 22* 


3 14 

Now" to find the sum of ^ + — 
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First, find the least common multiple of the denominators; 

2 [ 8, Ho, C, 22 

fi ( 4, l.n, 6, 11 

ir~3, 1, 11 

tlierefoxc the least common multiple 

= 2x,'5x4x8^ 11 = 1320; 
therefore the fractions become' 

3x lai _ 49■; 

« ^ 10.1 " J3JC)’ 

14 V 83 ^232 
l.‘rxim 1320’ 

^ 2 ^ 281 _ .*>23 

.'>a2«;4 L'WO* 

1) > 00* _ n 10 

22 X 00 " 1320’ 

thcrcfox'c the sum of the finctions 

_ 403 + 1232 + 023 + 540 
1320 

270" 

1320 



di\iding nijm< rator and denominator by 6, 


_ O ' 1 . 

“-'i i > 

therefore the hole cum 13 + 2 


E\. X4X. 

1. Add to/fctlicr, 

(1) i and f. (2) r, and 2- (^) 5 and 

(4) ^and^^. (5) ^pg-ftHd/i-.' (0) 

(?) /rf and /g. (8) anrl (9) ^ and 2^. 

(10) ^and^s^. (11) 3gand7f. (12) 4^ and OfJ. 

2. Find the sum of 

0) 


(2) ?,andi 
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(3) 

f, and 

(4) 

and- 1/2 •- 

(5) 

h h 

( 6 > 

4 , and 1. 

. (7) 

1, ond 

( 8 ) 

h i» h h 

( 0 ) 

h aV» 

(10) 

2}, and 18|^, 

( 11 ) 

h i of i 

(17) 

J of f of i, % and fg. 

(13) 

h h h U- 

(14) 

i 2 > fff* 

(Ifi) 

*■ 

(10) 

it 3pff. 

(17) 

6 J, and f of |. 

(18) 

100f,64S,iiof701. 

(19) 

261 J, 174^, and 1 of 101. 



(20) 

8874, 285}, 394}, and 'i of 3704. 


Find 

the value of 



( 1 ) 

H + 1 'i + ji^cha* 



(2) 




(3) 




(4) 

21H'3sl + }^+} of + 

31+1 "f 2:. 

(«) 

2g: + 3J^ + 4| 4 5^ 4 67. 



( 6 ) 

11 + 3^V H 7 1 ';^ 4 4 

fof}. 


(7) 

5}4{;of^of3}40/*ft4? 

of jP of 4. 

(fl) 

|of]24'^)f|482oflS 

ofiVn-l 

h j j of 3^ of of i 

( 0 ) 

270} 4 C50^ff 4 6000 } 4 n^ 4 1 . 


( 10 ) 

}■ of 2 43 ^r of (1 4 }^) 4 vj} 

+ of 

;i+ii- 


SUBTK ACTION. 


76. RufiE. Reduce the fractions to their least common denominator, 
take thcdii||^nce of the new numerators, and place tlie common denomi- 
Bator unuH^th. 


£jc. 


Subtract 


from 


8* 


Proceeding by the Rule *jgivc1fi above, since 8 is clearly the least 
common multiple of the denominators, the equivalent fractions will be 
^and|, 


ond their difference = 


^-4 3 

8 “ 8 * 


Jteeuon fat the Rule. 

' The unit in each of the equivalent fractions is diidded into 8 equal 
, jparti, and then are 7 and 4 parts respectively taken, and therefore the 
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diffcrpp^e must be 3 of such parts, or, in other word^ tho diBerenoo of 
tho two fractions is g. 

Note 1. Romembcr always, before applying the abore to 

reduce fractions to tlieir lowest terms, iiiipropcr fractions to whole or 
mixed numbers, and compouad fractions to simple ones. 

Note 2. If cither of tho given fractions be a whole or mixed number, 
.it is most convenient to take separately the difference of tho integral parts 
fund that of the fmctional parts, and then add the two results togotherf M 
in the following examples. 

Ex. 1. From 4g subtract 2J. 

Here 4-2:^2, and = ; 

therefore the difference of 4g and 
Fus the process expressed at length is 

4-fg-(24-J). 

which -.4 4 g - 2 - 3:. Art (12), 

or =4--5+(g—}) 

= 2 +J 

Ex. 2. Take 2g from 4J. 

Now g cannot be taken from since it is the greater of the two; we 
therefore add 1 to and take g from 1 + J or J ; and then, in order that 
the difference may not be altered, we add 1 to tho 2. 

Now 

4-3=1; 

therefore tho difference of 4J and 2g = 1|. 

For the process expressed at length is 
44j-(24g) 

which =4+1 + }-(2 4-1 + §)*(addiiig and subtiaeting 1)^ 

= 4r+f-(3 + |) 

=4-3+g-| , - 

= 1+1' 

= lg. 

Ex. XX. 

*1. Knd the dif^sron^ 

(1) g and g. (8) ^ and <3) g and 

(4) ^and^. }|and}|. (3) 

.(T) 2|andl}. (8) 87^and8^. (9) 6|and4g. 

ao) 13j^aad»iV (11)^ fi0*aad47i?r. (12) 42 and 
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' (13) and (14) and 25,^. 

(15) 21andl?,J?. (HI) 125 and f of 14. 

.(17) 4r,S and 15,1. (115) ^ and ,/g of 1 ^. 

(19) ?,of^of^^and5of 2. 

(20) \ of of of B2 and ^ of of ^ of l/j^. 

2 . lly how much docs ^ of exceed of i of 1 

3. Add of 5 to 2; and subtract 5 fiom the result. 

*4. From the sum of llj and 84 subtract 91!_1. 

5. lly how much does the difference of and 2} exceed the sum 

+ I'V i ^ 

C. Hy how much does the sum of the fiactions 1 and exceed 
their difference ? 


MULTll'LlCATIOlS'. 

77 . Rtfi.i:. ]\TuUiply all tlio numerators together for a new nume¬ 
rator, and all ilio denominators together for a new denominator. 

*Ex. Multiply ~ hy jj. 

Proceeding hy the Rule given above, 

8x5 15 

7x8' /id' 

Reason for the Rale. 

If f bo imiltii>lIod by 5, the result is y'. Art. (04). 

But this- result must be 8 times too large, since, uistead of 
multiplying hy 5, we have only to multiply by whicli is 8 times 
BmaHe^l^n 5, or, in other words, is one-eighth part of 5. (Consequently 
the prSmiBt above, viz. y mubt Ik) divided by 8, and 
Art. (85). 

Note 1. Tlie sumo reasoning wjll apjdy, wliatovcr be the number of 
fractions which htt\e to be multijdied together. 

Note 2. Ik'fore applying tho above llulc mixed number's must be 
reduced to mi 2 )n)pcr fractions. 

Note 3.* It has been shewn that a fraction is reduced to its lowest 
terms by dividing its numerator and denominator by tlieir greatest 
comsqpn measure, or, in other words, by tire })roduct of those factors 
Mrhich are bommon to both; hence, in all cases of multiplication of 
fractions, it will he well to split up the numerators and denominators os 
much as jtossible into the factors which compose them; and then, after 
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patting the several fractions under the form of one fraction, the sign of 
X being placed between each of, the factors in the numerator and 
denominator, to cancel those factors which arc common to both, j[)efore 
carrying into eflect the filial multiplication. Thus, in the following 
Examples; 

3 4 

Kx. 1, Multiply - and - together. 


Product 5= 


3x4 ■ 
4 xli* 


Now cancelling, ue. dividing the numerator and denominator by the 
common factor 4, we see that • 

product = 

o 


Kx. 2. 


Multiply i. 


'! 3 

and I together. 


Product = 


1x2x3 

2x3x4 


f 


(or cancelling, t. c. dividing numerator and denominator by the producl^of 
tj|ie common factors 2, 3,) 

_ 1 
“4* 


Kx. 3. 


ii 


Multiply.;, 



27 45 
30' OT) 


together. 


Product 


H X 10 X 27 

0 x'24 X 30"x '(i0* 


3 X 4 X 4 V 3 X 0 X 5 X 0 

iT* 3T y75 To T5~^rr2* 


,(or cancelling, dividing the numerator and denominator by the 

product of the common factors 0, 3, 3, 5,) 

, . 4x4x0 

product 

_ 4 X 2 X 2 X 3 X .T, 

"3x2x5x3x4 * 

•^or cancelling, i.e.’dividing numerator and denominator by the product of 
the^comtfipn factors 4, 2 3, 3,) 

2 


product in its lowest terms - r * 


EaL 4. Multiply 2“,3^,10g,20^, and 


9 



gethcr. 


4r-2 
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Product =2 ~ x3g x 10- x 20 ^- x 5^, 

27 01 m 124 

“ 2 ' 8 8 y 23'" 

5 X 0X 0 X 0 X9 X8x 23 X4 X31 
■■ 2x2W4V8y9x23 


(orcancelling, i.r. dividing nwmcrutor and denomiimtor by the pyoc 
the common factors 9, 0^ 23, 4,) 


product -- 


5x3x9x9x31 

.y d” 

A ay 


37 tv M 

= 4 > 

-- oiicV 


E^. XXL 


1. Multiply 


(1) 

1 ky -j. 

(2) f, by 

(•3) 

5byS- 

(4) 

I'ir by 

{•>) Aiby{?. 

05) 

7 1 by J. 

(7) 

3* by 2n. 

(8) 7J by 1 of 

Oi) 

12 by f' (if 5. 


(10) J of f; by TiiJ <'f 3. (11) i ii of Oj by 1 rj:. of J of jj. 

(12) ] I of l.i^ of by . of 37,.\J f'f 31 of 

(13) g of of 1,J, of 3,^ h' of ]?.■ 

(14) of 3i^ of I y of 31 by , i; i- of of 1 1 of 19.. 

2. Find tho continued product of 

0) i. », J.-11 and j. (L>) Jf. J?. fJ.ays.aa<JM- 

(3) ]}i, 25 of irf>, Ji], B’.j’i. 6c‘i of ““>i rs- 
W {i,22,n/v,6,=»,andC,}^. 

(fO in iSd’ and i of 1^ 

(c) 


DIVISION 


78. Rule. Invert the divisor, i.c, take its nuiperator as a de¬ 
nominator and its denominator os a numerator, and proceed as in Multb 
plication* 

Ex. Divide^ by 

Proceeding by tboj^c given above^ 
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2^3 ^ 5 10 

u I' 11 ^3 ‘sir 


Jtmson for the Rule. 

If be divided by 3, the result is ^ a or (Art. C5). 

This result is 6 times too small, or, in other words, is only one*tlfth part 
of the required quotient, siuce/instead of divfdiujy by 3, we have to divide 
by which is only one-fifth part of 3; and the quotient of ^ divided 
by ^ must therefore be It times greater than if the divisor were 3. 
Hence the above result must be^ultiplied by 6 in order to give the 
true qqptieut. 

•Therefore, the quotient ■- x 5 = --1!! • 


JVote 1. Before applying this llulc^ mixed mnnbers must be reduced 
to imj)roi>er fractions, an*! compdhnd fractions to simple ones, as in the 
following Examples: 

Ex. 1. Divide 4-^ by 




11 

'4 

4 

11 


33 


Ex. 2. 


- m 

DiTido 2 of I by ^ of 7. 
4 8 lo . 


3 , 7 . t« 


of 7 


3x7 16x7 
’ 4 X 8 ■* ic'x 1 
3v7 10 x 1 
' 4 X « 15 X 7 


3x7x10 

“iVsxTs^ 

3x7x4x4 

4x2x4x3x5k7 

1 

' 10 ' 
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Note 2. Complex Fractions may by this Role be Tcdnced to ample 


o&es. 


Thus, 


?j = l = Z-^5(Art.C0) 


® 4 2 ' . 

'4 6 10* 


Again, 


. 17 7. y 4 X o 

Orthos, = 

2^ I {; X 4 X 2 

multiplying the numerator and denominator of the complex fraction by 
the product of the denominators of ^hc simple fractions, 

= = 

20 10* 

41 g 

3o = ;te- 

_ f _9 . 30 9 1 j; 3x3 

2 ‘ 1 2 30 2x3x10 

-JL 

" 20 * 

^ 4J 2 2x2x1 

thus, ,r,; - Tfh - -- 

’ 30 X 2 X1 

= ^ — 

(50" 20" 

* . 30 30 «« 30 9 

fry=t“i-^2 

80 2 _ 3x10x2 
“ 1 ^ 9~ 3x3 

20 

- 30 30 ao:^jx2 

0'*^'“’ 4i=i = iTlia 

_Bn S) . 

. -17=T=«5- 


Ot thus, 


Again, 


Or thus, 


1 . Ditride 

(I) 3by|. 

(4) ^J^byi. 

(J) 2^by4J. 


Ex. XXII. 

(2) ^byf 

(5) 

(8) BhyiofSl 


8|of3Jofiby^r5. 

of 5| of 3f by 9| of of 7^* 


(3) ^byi^ 

(«) HbyH- 

(8) 2T|yby6?of2i* 
(12) 119 by i. 
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(13) f of f of of 9 by f of I of f of 0 |. 

. (14) lof^ofi^ofl/xbyVrof^rofHofl/T 
. 2 . ^Compare the product and quotient of 2 | by 3§^. 

3. Reduce to simple fractions the following complex fractions: 


n‘ 

(2) 

u 

2 r 

,, f. 


13,.\ 

w 

(«) 

50. 

U' 




79. jifificcflaneom JRxamples in Fractions fjDork?d out. 


Ex. 1 . What number added to 4 + will give ? 

Thig question in other words is the following: " What number will 
remain after -Z-+A has been subtracted from 2 i?” 

Now 2 ;i-(^-+i<i 5 ) 


~~o^ . 



{"'I 

A 


r-. 1 « 
H 



Therefore the number required - 5 . 

■ Note. It will be remembered, that all quantities within a Tinculum 
are equally affected bj any sign placed before tho vinculum. 

Tim, in the above expression, — (a + j'ij) means that the sum of 
■5 and has to be subtracted from 2\; whereas — J would mean 
that I had to bo‘subtracted from 2J, and then had to be added to the 
result. 


Ex. 2. What number subtracted from 14'J will leave If for a . 
maindcr ? 

Number requited =:14|—1J 

= (14 + l+3)-(l + l+5) 

= (14+V)~(2^2) 

= 14-2+(V-f) 

__ 19!5 

— X 

Orthns, . 

, = 12 |. 

Ex. 3, What number multiplied by l'|- will produce 142-? 

This question in other words is the following: " If 14^ be divided hy 
^ what will the quotient be V’ 

But m. 
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69 8 

4 ’'ll 
69x2^118 


11 

= 10^. 

Therefore tlie number required =10j^j. 

I Ex. 4. M'hat number divided by 3 jj will produce lOj^ ? 

This question in other words is the following; “ What is the product 
of 111 and 10|Hj.r 

The product of Ig and 10^\^ ^ 

=i^a 

= ? 

= 342. 

Ex. 6. Reduce the expression 


\ 7 ^ lO.V 18 * V '■* 


to4ts simplest form. 






_4a-10 y 7 
■“ fl» '* 


^+^+4' 

Ex. 6, Simplify the expression 2—Ay. 

6 + 4+3 


2V“*'34'*''41 


12 


.J±ilJL.= 

L JL i- ^ 11 

34 ■*■ 4^. 




li 


_li_ 

'1^6+90+70 


316 



MISCELLANEOUS EXAMPLES IN VULGAR FRACTIONS. 


_ fj 


O Q A ^ 

13 315 

"■ 12 ^ 2B6 '' 

i18 


13x3x105 


3 X 4 X 13 X 22 


Ex. 7. Divide 3] - ^ of 21^ + 4 - 4J of 5. 

117-0 
^ ■' 30 

- 1?? 

36 * 

215 + ,^+.4iof6-21f+,^, + ll\^5 


10 


— 21 ^ ^ + — 
-21il)+p+ ^ 

= 21^®^- + 21 j 

=21 + 21+^ + f 
=21 + 21 + J 


=43,V 


250 


= 6”' 


109 

250 

“ 3G'"" 

6 

•109 

6 

30 ^ 

250 

100 

6 

"6x6 

259 

109 


■ 1554 



Ex. 8. Simplify the expression 


Now, 


1 1 
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5€ 

1 

39 

“ 39 + 4 
39 

43’ 

thirrfon 

3 + i 

3 

^^■ 4 »• • 

. 4.T* 

Ex. 8. Simplify 1 2 J + ^ „f _ y I 
Tlie expression 

< 4 2 P 228 

in r> 7 5” s 2; 22 t: 

« ~ i 4 2 7 ^ 19 ^ 

jn I7r>__2) 228 

“ ( 4 "*“ 38 a ) ^ 305 

(the least common multiple of 4, 38, and 3, =^38 x 2 v3 

t 11 x19x3 + 175x2x3-2x38v2, 228 

3« X 2 X 3 " < ^ -2nj«: 

5827 + 1050-152 \ ^ 228 
" ( 228 ' ) ^ 305 

1077-152 2^ 

228 ^ 305 

im ' 

305 
= 6 . 

Ex. XXIII. 

4 

Miscellaneous Questions and Examples on Arts, (58—70). 

I. ' 

1. Define a fractljnn; what is the distinction between n Vulgar and ' 
« Deoimal fraction? Mow many difierent kinds of Vulgarfractiona are 
thflfe? Give an examine of each kind. 

. % Find the aum and difference of ^ of 7|> and If divided by 2|; 

;j^^«!tin of I of and f 
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^3. Amplify 

•X0> J?+Jof«ilxIS+ji!? (2) 

■■ {3f ?i_3f+>. • (S\ 3+_i_ 

' ^ 4i^ 4i aj-' . ^ ' 7+A' 

^ 4. Shew that the fraction lies between the greatest and least 

of t^ fractions and f. • 

The difference of two namben is 15j^; tlie gmater nombar is 
And the smaller number. 

?• 

t *If the numerator and denominator of a fraction be both maltiplted 
th divided by the same number, the talna isf< the firaction Is not 
altisred: prove this by means of an example. 

S. What number subtracted/rom 41} leaves 19|^ ? and what nambar 
multiplied by 2^1^; of produces of ^ ? 

3. 'When is a fraction said to be in its lowest terms ? 

Reduce the fractions and TfiftVIs'i’to their lowest teroM. 

4. Simplify 



«i: Il + g 

(3) (i^+A)-(3-]l)^(i+i). 


(2) 3Jof5]^ofj:~|ofj^. 

(4) 


3 of 4 ? ofM. 

“ Ilf* 


6 . Divide the product of and 2f by the difference of 2| msA EJhm 
E xplain why it is nccessaiy^ in the addition and subtraction of 
reduce the fractions to a common denominator. 

?II. 

1. Shew hy<an example that multiplying the numerator of a fraolloil 
by any number, is the same in effect as dividing the denominator l:^)|^^ihli' 
number, and conversely. 

JL» Simplify 

XD .275^+62^+103H+|of4150f. (2? 

jL_L^+2i+'i m 

-'3. Which is the greater, of 4 or } of 51 and by how mnehl 

' 4^ fhyide the sum of the factions f and ^ by the prodoet 
and reduce the result to its lowest terms. 

,^3. Whab number is that, fiom whi^,ji^ yon deduct 
Itemslnder add the ^ptoti^ of liiivjied hy ^ th# 

1^1 


(3) 


i 
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1 . Define a Vulgar fraction; an improper fraction; and the tenni ■ 
numerator and denominator of a fraction. 

Prove by means of an example the lule for the multiplication of 
fractions; and multiply the sum of f of ^ and 1by the difference of ^ 
and 

2 . Heduce to their most simple forms the following expressions: 

(1) ^x-/Yx8|-f§th8 0f(7]-f.5). (2) + 

(3) (4) *of(l + 5J) + ^-of,Vof(7-2B)-i. 

5—20 

(«) 

3. What number added to f of (J + ^—+ ^) makes 3} ? and T»hat 
number divided by ^ of J of ■will give ? 

4. If I pay away J of my money, then J of what remains, and then J 
of what still remains; what fraction of the whole will be left ? 

5. Explain the method of * comparing ' fractions. 

C(Hnpare the product and quotient of the sum and difference of 5} 

and 5^. 


' !• State the rules for roaltii)lying and dividing one fraction by 
another; and prove them by means of an example. 

2 + 3 4 + 31 - 

Divido by J ^nd multiply the sum of 1^, and f- by the 
difference of and and divide the product by of 


S. j.Redpce to their simplest forms 

b) . ( 

(3> 


41 _ 0 _ 

/o\ 1* 




( 5 ) 2h\ 




3», What is meant by the symbol f ? 

Find the least fraction which added to the sum of f, f, and ff, idiall 
make the result an integer. 

4^ Find the sum of the greatesiand least of the fractions |> f and • 
sum of the other two; and the difference of these sums. 
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5. A man has g of an estate, he g^yes his son ^ of his share; s^at 
lx>Ttion of the estate has he then left ? 

9 

VI. 

1. IStato the rules for addition and subtraction of vulgar fractions; 
and prove them by means of lai example. 

^ 2. Simplify 

(1) tof^-Sof^ + ^ofl}?. 

( 3 ) + 

3. Define n proper, mixed, anc^ compound fraction. Kxpbiin the 
iuctho(](»of reducing a compound fraefion to a simple one. 

£x. § of f, of of 

4. Shew by means df an example how a fraction is atfccted if the * 
same number be added to^ts nunieratof and denominator. 

5. Multiply 3J by and divide by , and find the difference 

between the sum and difference of these results. ,, ' 

fi. What luiniber added to 5]^+^^ will produce and whiol^' 

number divided by 2^1^ will produce 


.(o) 2Lt.sf + i!L 

(4) 

n 8,v 


VII. 

1. Shew from the nature of fractions that 4 f “ § J; that | of f=JJ; 
and thA ~ j4. 

2. Simplify. 

a ov_;» o 

I ^ ~ 4- 3^ + + jij OJJ. 

(3) (3}of4i)-(2J-^)of(ft^-i) . 

(4) (*oY3i-) + (i-e)-(-,J-^)-(%i). 

3. ^aplify | t , and take the rerolt^^ the sum of 

4. Add together and subtract the sum from 2, multiply tlw 
resultby |of|^of8, andfindwhatfractionttoisofSO. , 

B. In a match of cricket, a side of 11 mennWe a certain number of ^ 
runs, obtained ^ih of the numbe^ each of two others i^th, and oaob*-'^ 
of three others ^th, the rest mad^i^^p^tween them 126; which was ^ 
xemainiieir of the score, and 4 of th3lmj{||^red 5 |hnes aa tmav aa.4^ 
other. 'Wliat was the whole number oF sad ^ score of eMwt’lBlM.f 
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DECIMAIS. 


80. It has been stated tliat figures in the units* place retain their 

intriniic valuta, while tliosc to the /e/i of the units* place incTease< tenfiAd 
at each step from the units’ place; therefore, according to the same nota¬ 
tion, as we jirocecd from tho units' place to the rUjht^ every successive 
figure would decrease tenfold. We can thus represent whole numbers or 
inttgers and fractions under a uniform notation by means of figures in the 
units' place and on each side of it; for instance, in the number 6(573'2412, 
the figures on the left of the dot * represent integers, while those on the 
right of tho dot denote fractions. The number written at length would 
stand thus, ^ c 

5x1000 + C X 100 + 7 10 + 3 + ^3^ + +1 oVo TO^iJC* 

The dot is termed the decimal point, and all digits to the right of it 
are called Dkcimals, la'cause the^ are fractiong wdih either 10, 100, or 
10 X10,1000, or 10 X10 X 10, &c. as the'ir respective denominators. 

81. Jt may here bo observed, that, wlien a miinber is multiplied by 
itself any number of times, the product is called a Power of that number; 
beiilg culled the second^ third, fourth^ &c. power, according as the numbev 
is multiplied once, twice, three times, &c. by itself, that is, according as it 
is employed twice, three times, &c. as a factor. 

82. It will ho seen from what has been said, that Decimals are in 
fact fractions having either 10 or some power of 10, for their dfenoini- 
natoTS. For this reason also they arc called Decimal, Fractions, in 
contradistinction to Vuixiau Fractions, which, as we have seen, are 
represented by a different nutation, and not limited in their denominators 
to 10, or powers of 10. 


83. Fi*om tho preceding observations, it appears thal 
JF^rst, - - 4 


5 


o 

4 - 4 . _ 

■ 10 100 iouo " KKKX)' 


Now the least common multiple of the denominators of the fraction^ 
is 10000 ; therefore, reducing tJic several fractions to equivalent ones with 
their least common denominator, wc get 

.ooi*:-! JL 1^4. ® 

10 1000 100 100 1000 ^ 10/ 1009b 

2000 + 300 + 40 + 5 


10000 


2346 


10000 * 
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0 0 3 2 4 

Secondly, -00324= jq + + 20066 lOOOW 

(^e least coiumoix multiple of the denominators is 100000) 

0 10000 0 10^^- ^ 100 2 10 4 

“ Jo ^ loooo 100 1000 ^ iooo ioo loooo lo ibbodo 

300j_20+Jl 

loodoo 

324 

100000 ' 

Thirdly, 50 016^5x10 + 04- 4 + +1 t”o7J 

flhe least common iiiultiplu of tlie denominators Is 1000) 

•5x10 1000 6 H)00 JB 100 1^6 

~ i 1000' 1 ^ ]o()d 10 loi) itK) ^ To food 

50000 - 6000 + 300 + to + 0 

looo' 

56810 

"kxmi * 

^ Hence, avc infer that every decimal, and every number composed otf 
integers and decimals, can be put down in the form of a vulgar fraction, 
witli the figures comprising tlie decimal or those coinj>osing the integer 
and decimal part (the dot being in cither case omitted) os a numerator, 
and with 1 followed by as many zeros as there are decimal places In the 
given number for Iho denominator. 


, 84. Conversely, any fnvetion having 10 or any power of 10 for its de¬ 
nominator, as YoVu > represented in the form 50-816, 

,, 5C810 5-^ 1 W)00 + 0 1000 + 8 v 1 (»0 + 1x10 + 6 

TiHK/” 10(10 

5x10000 Gx 1000 8x100 lxlO» JS 

1000 1000 " l'0()0 ■ UKK) 1000 

— 5x 10 + G + /o+to17 + t&oij * 

• =56-816 (by the notation we have assumed). 


85. 


Again, by what lias been said above, it appears tlmt 


•327= 


•0327= 


^27 

1000 

327 

lOOOO 




u 
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'3270=-- 


3270 ^ 3^ 
lOO(K) ” 3000* 


We see that *327, ’0.327, and ’3270 arc resx»ectivcly equivalent to frac¬ 
tions which have tlic fwiine numerator, and tlie first and third Vif wliich 
have also the same denominator, while tlivj denominator of the second is 
greater. 

Consequently, *.327 is ennal to ’3270, but ’0327 is less than either. 

The value of a decinml is therefore not aflected by ajjixivrj cyphei’s to 
tlio right of it; but its value is decreased by jirrfixing cyphers : which 
efi'eot is exactly opposite to that which is produced by affixing and pre¬ 
fixing cyidiers to integers. ’ 


00. Hence it appears that a decimal is nmltlpUed by 10, if the decimal 
point bo removed one place towards the r///A/\umd; by 300, if itt'o places; 
by 3000, if thrvr places ; and so on : and eonverMdy, a deeimal is divided 
by 10, if the point he removed one place to the lejl hand ; by 100, if tm 
places; by 10<)(>, if three ])lac€S ; and so on. 


Thus 


.'iO;' 30. 
rrO X 1000 
3-6--lO- 
feO - 1000 


-r)0. 

X loot) . TiOOO. 

1 „ r.f. .r/; 

lu loo ' 

I <)oi» ■ looOo ■ O0.>0. 


87. I'he advantage arising from the use of decimals consists in this; 
vis. that tlie addition, subtraction, muhiplicution, and division of decimal 
fracUons arc inucli more easily performed than those of rulijnr fractions; 
and although all vulgar fractions cannot he reduced to finite decimals, yet 
w'O can find decimals so near their true value, that tlic error arising from 
using the decimal instead of the vuI*;it fraction is not perceptible. 


Kx. XXIV. 

3. Convert the following^ decimals into vulgar fractions : 

•1; -3; *31; ’Sli ; ’33111; ’31111311. 

2. Convert the (blloiving decimals into vulgar fractions in ftieir lowest 


terms: 

’5 


■25; ’35; ’05; ’005; *256; ’0256; ’000250; 


’00008125. 

f 


3,Express os vulgar fractions in tlicir lowest tenns: 

•075; • 848; 3 02 ; 3’434; 343*4; ’03434; ’050005 ; 230*409 ; 2*30^^ 
2137'2; 91300’0008 ; 24-000025 ; 8213*7169125; ’00083276; l-OOOOOb; 
• 000000001 . 



ADDITION OP DECIMALS. 


m 


4 . Expreaft w decinialat 

Aj Ai Afej ihsi lAif*' WP> 
TTF^ifh* iBfiS'SMinri 

4. Multiply 

•7 separately by 10,*100,1000, and by 100000; 
•006 separately by 100, 10000, and by 10000000; 
•0431 separately by 100, and by 10()0000; 

]6*201 separately by‘10, 1000, and by a million; 
9*0016 by ten hundred thousand, and by 100. 


6. Divide 

•61 separately by 10 , 1000, Vnd by 100000; 

‘006 separately by 100, and by a million ; 

5*01G separately J)y 1000, and by 100000 ; 

378*0180 separately by 1000, and by a million. 

7. Express according to decimal notation, five-tcntlis; seven- 
tenths; nineteen hundredths; twenty>eight hundredths; five thousandths; 
ninety-seven tenths ; one millionth; fourteen and four-tenths ; two hun¬ 
dred and eighty, and four ten-thousandtlis ; seven and seven-thousandths 
pn|^hundred and one hundred-thousandths; one one-thousandth and one.,, 
/cn-millionth; hve-billionths. 

8. Express the following decimals in words; 

*4 ; -26 ; *75 ; *745; *1 ; *001 ; *00001; 20*75; 2*;}75 ; *2375; *00002375, 
1*000001 ; -1000001; *00000001. 


ADDITION OF DECIMALS. 

88. Ritlv. Place the numbers uiTdcr each other, units under units, 
tens under tens, one-tenths under one tenths, &c.; so that the 
decimals be* all under each other: add as in whole numbers, and place 
the decimal point in the sum under the decira|(l point abore. 

Jftx. Add together 27*6037, *042, 342,* and 2*1. 

Proceeding by the Rule giren above, 

27-6037 

•042 

342* 

21 


371*6467 

ivoCs. The same mcUiod of explanaiion holds for the • 
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ru'es of decimals, which has been given at length in explaining the Rules 
for Simple Addition, Simple Subtraotion, and the other fundamental rules 
in whole numbers. 

Remton ftyr the above process. 

If wo convert the decimals info fractions, and add them together as 
such, we obtain 

27/i0n7 + -042 + fl42 + 2*1, 

275037 42 342 21, 

" 10000 'l ■^10’ 

(or reducing tlic fractions to a common denominator), 

2^50.*^ 42( 3420000 21000 

lOCMlO '*■ KMMM) ■ 10000 10000 

3710457 
10000 

371-(>4.57, (Art. 34). 


Ev. XXV. 

1. Add together: 

(1) -234, 14*3012, *01, 32*47, and *00075. 

(2) 232*15, 3*225, 21, *0001, .34*005, and *001304. 

(3) 14*94, *00057, 1*5, 5(;o7*25, 530. and *0057. 

2. Express in one sum : 

(1) *00 + 105 4 1*327 + *0003 4 2700*1 + 9. 

(2) 340 4 - *0027 4 *25 4 * 100 + 72*505 + *0014 4 *00004. 

(3) 0*3004 -» *000 + 30*207 *- -OOOl + 304 4 *f»00022. 

(4) 725*12tn 4 34*00070 f *04 + 50*9 4 143*713. 

(5) 073U25 1- 27-10.> 4 17-6 4 *000.375 + 2.55 4 3*012.5. 

3. Add togetluT: 

(1) 2*0008, *04137, *987041, 1*0000009, 57, and 1*5 ; and prove 

the result. ^ 

(2) *000.3025, 29*99987, 143*2, 5*CK)002.5, 0000, and 3*4073; and 
verify the result. 

(.3) 21*74,*‘oVa, ia3*00375, *000.5405, and 4957*5 ; and verify the 

result. 

(4) Five hundred, and nine-hundredths; three hundred and 
seventy-five; twenty thousand and eighty-four, and seventy-eiglit U^- 
dred-thousondths; eleven millions, two thousand, and two hundred 
Wd nine million^; eleven thousand-millionths; one billion, gnd one 
hRlionth. 
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SUBTRACTION OF DECIMALS. 

8S). Rujlb. Placo thu less number under the greater, units under 
units, te^s under tens, &c., one-tenths under one-tenths, &o.; suppose 
cyphers to be supplied if necessary in the upper line to the right of the 
decimal: then proceed oa in Simple Subtraction of whole numbers, and 
place the decimal point under the decimal point above. 

Kx. Subtract 6‘473 from 0‘23. 

Proceeding by the Rule given abo^ e, 

0*23 a 
5*473* 

~^7 


Reason for the af/ovc proems. 

If we convert the decimals intoVractions, and subtract the one from 
the other as such, we ohtain 


6*23-6*473 


C23 5473 

100 iuSD 


_ €230 _ 5473 
1000 1000 

. 75^ 

"‘Togo 

^ *757, Art. (84). 


Ex. XXVI. 

« 

1. Find the diffgi^nce between 2*1354 and 1*0436 ; 7*835 and 2*0006; 
1^67 and 156*7 ; *001 and *0000 ; *305 and ‘OOOOG,'!. 

2. Find the value of 

(1) 213*5-1*8125. (2) *0516-*0094187. 

(3) €03-*6584003. (4) 17*6-13*P0^. 

(5) *582-*00647. (6) 9*233-*0536. 

57*704 from 713*00683 ; 35*009876 from 

5<^078 ; 27’*148 from 0816; and prove the truth of cat^ result. 

4.* Required the difTerence between seven and seven tenths; also 
between seven tenths and seven millionths; also between seventy-four 4> 
three hundred and four thousandths and one hundred and aeventy-fbur 
one hundredths; and verify each result. 


5—8 
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MULTIPLICATION OF DECIMALS. 

90. Rulk. Multiply the numbers together as if they were whole 
Humbert), and point oflF in the product as many decimal places as there 
are decimal i>laces in both the multiplicand and the multiplied; if there 
are not figures enough, supply the deficiency by prefixing cyphers. 

Ea. 1. Multiply 6*34 by *21. 

Proceeding by the Rdc given above, 

6*34 

•21 

634 

1063 

11214 , 

Now the number of decimal places in the multiplicand 4-the number 
of those in the multiplier 2 r 2 - 4-; 

therefore product-1’1214. 

E*. 2. Multiply 6'34 by *0021. 

6-.34 

•0021 


634 

in(]8 


11214 


We must have 6 decimal places in the product; but there are only 6 
figures; and therefore we must prefix one zero, and place a point before 
it thus-011214. 

Reason for the above, prtxritg. 

6-34x -2l.-^=^^ A1 
100 KKl 


11214 

10000 


-1-1214. 


Agsun 


21 


6.34 

6-.'W X ‘OO-’l = — X 

0.J4X ^ 

11214 
“ 1000000 
= -011214. 


Ex. XXVII. 

L Multiply together: 

<1) 3-8 and 42; -m and ‘42 ; 3-8 and 4*2 ; -038 and -0042. 
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(2) 417 and *417; *417 and *417; 71956 and 000025. 

Iq) 2-052 and *0031; 4*07 and 016; 476 and 00026. 

2. - Multiply (proving the truth of iho result in each case) 

(1) 81-4632 by 0378. (2) ,27*35 by 7*70071- (3) -04376 by -0764, 

3. Find the product of 

(1) 0040 by 7 85. (2) -00840 by 00324. (3) -314 by -0021. 

(4) 009 by '0084G. (5) .-009207 by G CteO. (6) ’00048 by 29;‘ 

proving the truth of each result. 

4. Find the continued product of 1. 01. -001, and 100; also of'12. 
1'2, '012, and 120; and prove the truth of the rcaulU. 

5. Find the value of 

(1) 7*6 X-071 X 21 ^ 29. 

(2) -007 X 700 X 760 3 x 004^? x 100000. 

DIVISION OF DECIMALS. 

91. First. When the number of decimal places in the divided exceeds 
.Jke ^.umber of decimal places in the divisor. 

Rule. Divide as in whole numbers, and mark off in the quotient a 
number of decimal places equal to the excess of iho number of decimal 
places in the dividend over the number of decimal places in the divisor; 
if there are not figures suiRcient, prefix cyphers as in Multiplication. 

Ex. 1. Divide 11214 by 6-34. 

Proceeding by the Rule given above, 

5-34) 1-12^ (21 
1068 

634 

4 

- • • 

Now the number of decimal places in the dividend - the number c 
dcHumal places in the divisor ~ 4 — 2 — 2; 

therefore the quotient =’21. 

;£x. 2. Divide 011214 by 53*4. 

63-4) -011214 (21 
1008 


534 

534 
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Now the number of decimal places in the diridcnd — the num>>eT 
decimal places in the divisor 

= 6 - 1 = 6 ; 

therefore we prefix three cyphers, and the quotient is *00021. 

ReoBon for the above process. 

11214-6-3'l 
' ^11214^634 
"^10000 ■ Kio 

112J4 ^ 

■■ ^ KO I 

V njx.f’K 

11214 100 

r*i 1 ^ I 

1 1 

^ >■ X — 


A>;ain 


(■ 


11214 , 100 

ince-j;,-r = 2I, and 


A V V/ 


21 

ioo 


— • j 


il. 


•Oil 214-r 63*4 
1121^ . 
lOW'ToO'*' 10 
11214 10 

r0()0(K)0 ^ 634 
11214 _10_ 

634 '^ KXkiOOO 

n I 

1 ^ lOOOOO 


> idbooo 

• 00021 . 


1/U^ J 

■a 


92. Secondly. When the number of decimal places in the dividend is 
less than the number of decimal places in the divisor. 

RfLE, Affix cyphers to the dividend until tlic numhef* of decimal 
places in the dividend equals the number of decimal places in the 
divisor; the quotient up to this point of the division will he a whole 
number; if there he a remainder, and the division he carried on further, 
the figures in the quotient after this point will he decimals. 
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Ex. Divide 1121*4 by ‘534 
Proceeding by the Rule g^ven above, 

•534) 1121-400 (2100 

1068 

. ..I- 

634 

534 

bo 

JtMson for the above process. 


1121 4- 

■534 

_11214 


10 

1000 

11214 

1000 


63i' 

. 11214 

1000 

5;34 

10~ 

21 xlOO 


•-2100. 



t Note. In order to prevent mistakes in the proof of exampIcB in 
• Division of Decimals, always contrive in the process to separate 10, 100* 
Stc. in the two frot'tions from the other figures, as in the above examples; 
and be sure never to ctfcct the multiplication if there bo tens left in the 
denominator,’ nor, if there be tens left in the numerator, to effect it until 
the lost step of the operation. 

Kx. Divide 172*9 by *142 to three places of decimala 

•142) 172 900000 (1217’G06 
142 

309 

284 

260 

142 

1080 

994 

860 

852 


800 

710 

“io 
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Here wo mnst affix R cyphers to 172 9; for if we affix two according 
to the rule, the divi.sion up to that point will give the integral part of 
the quotient only, and tlierefore as the quotient is to be obtained to three 
places of decimals, we must affix throe cyphers more, that is, v<'e most 
affix five altogether. 

Reaumfor the above procese. 

'■ 172 9 ■^ •142 

10 ■ 1000 
1000 
" 142 10 

1729 1000M 

142 “lOOO 
172900000 1 

= - - 142 “ 1000 


Now 


172900000 

142 


1217005... from above; 


therefore the result 


1217005... 

KKM) 

1217005. 


Ex. xwiir. 

1. Divide, (proving the trutli of each result by Fractions) 

(1) 10*830 by 610, and 34*90810 by *381. 

(2) *025076 by 1*003, and *0*2910 by *0012. 

(3) *00081 by 27, and 1*77080 by 4*735. 

(4) 1 by *1, by *01, and by *0001. 

(6) 31*6 by *120, and 6 2 by *32. 

(6) 3217 by •002.'), and *03217 by 0260. 

(7) 4*030:18 by 8134, and 15*4540 l>y *019. 

(8) *429408 by 50 04, an<l 2f47 04 by *036. 

(9) 12 0 by *0012, and -OaiJM! by *000476. 

(10) 3*012 by *0000, and 293910 009 by 541*283. 

(11) 130*4 by *0004 and by 4, and 4C*63-1*203 by 4807*65. 

(12) 1*69 by 1*3, by *13, by 13, and also by *013. 

(lb) *00281 by 1 405, by 1406, and by *001405. 

(14) 72*36 by 30 and by *0036, and 003 by 10. 

(16) 6725402*3544 by 7089, and by *7089. 

06) 10363284 76 by 306*25, and *09844 by *0046. 
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(17) 816 Ly 0004, and 0019610662076 by 2-38646. 

(18) 18368830 6 by 2315, by 231*6, and by *2316. 

(|9) -00005 by 2*5, by 25, and by *0000025. 

(20) 684*1197 by 1200*21, and also by *0120021. 

2. Divide to four places of decimals each of the following, and provo 
the truth of the results by Fractions; 

(1) 32*5 by 8*7; *02 by 1:7 ; 1 by *013/ 

(2) *009384 by *0063 ; 61846*734 by 1*02. 

(3) 7380*964 by *023; 6 5 by 3*42; 25 by 19. 

(4) 176432 76 by *01257 ; 74571345 by 0535490*2. 

(5) 37*24 by 2*9; -0710 by 27-5,1 

3. b^iml the quotient (verifying each result) of 
(f) *0029202 by 157, and by 1*57. 

(2) 5005 by 1953125; of 50 05'by 195*3125; of *05006 by 
•0001953125. 

. (3) (7J of l + U) by *0005; of 31*008 by of of ; *7676 

by 16§. ^ 

93. Certain Vulgar Fractions can he expressed accurately as Decimals. 

Rule. Reduce the fraction to its lowest terms ; then place a dot 
* after the numerator and affix cyphers for decimals; divide by the de¬ 
nominator, os indivisioi. of decimals, and the quotient will be tho decimal 
required. 

Ejf. 1. Convert '2 into a decimal. 

6 j 3*0 

•6 

\ 

There is one decimal place in the dividend and nunc in the divisor; 
therefore there is one decimal place in the quotient. 

Note. In reducing any such fraction os or to a decimal, -we 
may proceed in the same way as if wd wefe reducing^*, taking c|ro 
however in the result to move the decimal point one place further to 
left for cach'cyphcr cut off. 





- 000 , 


.Thus 
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for in fact, we divide by 5, and then by 10, 100, &c., according as the 
divisor is 60, 600, Sic. 


Ex. 2. Ileduce -■ to a decimal. 
10 

16) 6 0000 (-3125 
411 

20 

16 


40 

32 


80 

80 


or thus 


i4 , 6-00 
, 16 \ - 

U 1-2500 


•3125 


/;j = *3126 


3 3 . ' 

Ex. 3. (^.onvcrt ^ .-ind irUo decimals. 

01 w(H) 

Now 612 8 • (M 8x8^ 8 
8 I 3-000 


8 

0 


•37.';(K)0 

•046876000 

•00:>8.)0376 


o O 

or to •(►05869376, and equivalent to '00005860376. 

Ex. 4. (’(invert ^ f 3* into a decimal. 

i H + 11 + J + j'/g. 


5 


3-0 

•(! 


B I 1-000 
•125 

' 5 ' 11 

I 

5 I 2-20 

6 I *440 

•088 

therefore • 'i~-% ii---125, /o = -226, ^y6~‘088; 

therefore the whole expression 

= 11 +-6+-125+ ’225 +-088 
=12*038. 


' 4 j 0-(X) 

‘ 2-25 
• 1 

• 4 l) 


= ' 2 - 


or-. 
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Ex. XXIX. 


f. 

Reduce to 

decimals: 





(J) 

i; i; f; 

♦ A I 



(2) 

; 

m; 





J 


Tils; 


2. 

Reduce to 

decimols: 




(») 


(2) 

+ + (3) 

15*1 X "0064. 

(4) 

| + ‘06L 

(5) 

Hi- 

- !• («) 

M 7-6 

(7) 

7-76 

.0 "'25 

ofgj. (8) 


-j-rsufjofT}. 


r9j 

+ iVo 


* Of') 

? T ' 



iVb/r, 10 is sometiines»call(>(l the first power of 10, 

10 X 10. second power of 10, 

10 x 10x10 . third jMwer of 10, 

10 A 10 X 10 V 10 y 10. f/lh potter of 10, 

^ a^jd 80 on; similarly of otlier nuiulM^ra. 

• 

94. Wc have seen tlmt, in order to convert a vulgar fraction into a 
decimal, after reducing the fraction to its lowest terms and affixing 
cyphers to the numerator, we have in fact to divide 10, or some multiple 
of 10 or of its powers, by the denominator of flic fraction : now 10™ 2 x fi, 
and these are the only factors into whi< li 10 can be broken up; therefore, 
when the fraction is m its lowest terms,^ if the deiiomiiiutor be not 
ppmposod solely of the factors 2 and .'5, or one of them, or of powers of 2 
and 5, or one of them.', then the tlivision of the numemtot by the 
denominator will ijQver tcrniiimtr. Decimals of this kind, that is, M'hieh 
never terminate, are called indeterminate decimals, and they are also 
called CiHCULATiNO, Rkceatino, or RBccnniNO Dkcimaiji, from the fact 
that when a decimal does not terminfttc, flic same figures must come 
round again, or recur, or he rt'peatcd : for since we always affix the same 
figure to the dividend, namely a cyjdicr, whenever any'fonncr remainder 
twurs, the quotymt will also recur. Now when we divide by any 
number, .the remainder must always be less than that nunil>cr, and 
the/cforc some remainder must reenr before w'e have obtained a number 
of remainders equal to the number of units in the divisor. 

* 95. Pure CiBcimATi.vo Decimals are those which recur fiepm tiM 
begimiing: thus ‘3333..., ‘272727. ., are pure circulating dectmala. 
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Mixki> CliRcirriATTNti Dixihai^ arc those which do not begin to recnr, 
till after a certain number of figures. 

Thus *128083. , 'OllOG'JO., are mixed circulating decimals. 

The circulating part, or the part which is repeated, is ca.lcd the 
Period or Repktend. 

Pure and mixed circulating decimals are generally written down only 
to the end of the first period, a dot being placed over the first and last 
figures of that period. 

'riius ’O represents the pure circulating decimal •03.0 . 


•dot).... 

*133 .... 

•on.'ui... 


mixed 


•030G,30 .. 
• 1330 ... 
•011.30.30... 


00 . Pure. Circulntlng Decimals may he co.iverled info their equivalent 
Vulgar Fraclions by the following Rule. 

Kui.n. Make the period or repotend the numerator of the fraction, 
and for the d etioiniiiator put'down as many nines as thci'c are figures in 
the period or rcpeteml; this fraction, reduced to its lowest terms, will he 
the fraction rcfiuircd, * 

Note. The fraction is only reduced to its lowest terms for the sake of 
exhibiting it in its simplest form. It is not of course actually necessary 
so to reduce it. 


Exs. Reduce flie following pure circulating decimals, 

• • 

*867142, to their respective equivalent vulgar fractions. 
Proceeding;, by the Rule given above, 



:i_ 1 
1» 3* 


•^ 7142 . 


27 _ 3 

91>"ri* 

8.'S7H2 05238 

'990999 11 ini 

_ 0 x15373 
■'7x15873 



_6 

“7* 

7iui truth qf these results will Qppmrfrom the following considerations. 
Let the circulating decimal *3333... be represented by a £fymbol x; 

jr=:'33S3... 
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therefore 10 times a?=10 times *3333... 

= 3-;te... (Art. 86). 

.Now 10 times Xy diminished bj* 1 time .r, will leave 9 times jt, 
and 3-3333...-‘3333 = 3 am.. 

- - saai... 

=3 

or 0 times jf=3; • 

therefore 1 time x, that is x or -€^3.^3. „ . g = ^. 

Next, let the circulating decimal -2737... be i-epresentod by x. 

Then, ^ 

j:=-272727... 

hcre» since there are two figure.s in each period, we multiply by 100, and 
wo liavc 

100 times X - 100 times -2727... 

= 27-2727... (Art 86). 

Thcrefyrt' 100 times x, diminished by 1 time x, will be equal to 

27-2727 ..--2727.'.. 
or 99 times x ~ 27 ; 

27 3 

therefore x or'2727 ' 

• • 

Next, let the recurring decimal ■8.'>7l'12 be rcprc.sented by x. 

Then, -8571429.-17142... 

here since there Jire six figures in each period, wc multiply by 1000000 
and we have 

' 1000000 limes j = 1000000 times -867142... 

= 867142-857142...; 

'here fore 999999 or =857142, 


or 


857142, 
9 ^ 9999 " * 


which fraction, reduced to its lowest terms, 


6 

r 


Note 1. The nbjcct in each case is to multiply the recurring decimal 
by such a.power of 10, as will bring out the period a whole number. 

Note 2. The powers of numbers are often expressed by placing a 
smati figure (equivalent to the number of {actors and called the indbx or 
kxwatarr of the power) at the right hand of the number, a Utile above 
the line. 
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’Thus 10 X 10, ar the second power of 10 is expressed by 10*, 


10 X 10 X 10, or the third poweL of 10.10*, 

10 X10 X10 X 10 X10,or thcfiflh power of 10.10®, 

and BO on. ' 


07. Mixed Circulating Decimals may be amverted into their equmUent 
Fulgar Fractions by the following Rule. 

Ru ljb^ Subtract the iij^urcs w liich do not circulate from the figures 
taken to tlve end of tlie first period, as if both w’cro whole numbers; make' 
the result the numerator; and write down as many nines as there an* 
figures in the circulating part, foIU)wcd by as many xeros as there arr 
figures in the non-circulating part,',''or the denominator. ■ 

^ » 

Kxb. Reduce the following mixed circulating Decimals, *14, 

•24lti, to their respective equivalent vulgar friictions. 

Proceeding by the Rule given above, 



14 -1 
00 ' 


•0138 = 


l.' 18 -in 
1)000 " 


‘2418 = 


241 

0080 


13 

00 * 

125 

0000 

in its lowest terms, 

2416 

0090 

1208 

4005’ 


The truth of these results will appear from the following considerations. 
Lot the mixed circulating deciuud be represented by x in each of th(' 
above cases. 


First, let X *1444... 

If, by multiplication, wo change tho decimal in such a manner that 
the non-circulating part is rendered a whole number, and also change h 
so that the non-circulating and circulating parts to the end cf the first 
period are rendered a whole number, and then subtract the first result 
from the second, we shall get rid of tho circulating part. Thus, multi¬ 
plying first by 10 to get the 1 out as a whole number, and then by 100 to 
get the 14 out os a whole nuinlx^r, we have 

10 times x~ 10 times *1444.. 

= 1*444... 

100 times ««14*444...; 






therefore 


1 
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therefore 
Next, let 


100 times x-10 times g 

- 14'44i..-l-444... 
or 90 times or-14’444... 

- 1-44r 

^13 



.r -013880 . 


Ileie there are three places in the non-recurrinp; part, and one in the 
recurring part; therefore niultipljing{first by lOiK), and then by 10000, 
we hove * 

1000 times a; 1000x*0i;:888 

» 

13 8or>a..., 

and 10000 tunes .r 188-08W1..; 

therefore subtracting, as before, 

9000 times j-133-»n 


•fherefore 


=125; 

_ 12.5 
“9000 

1 

"" 72 ' 


Next, let X -2418118.. 

Now we have one place in the non-recurring part, and three piaces in 
the re(urring part; therefore multiplying first by 10, and then hj 10000. 
e liave ' 

10 times x- 2'418418 . 


10000 times X - 2418*418418 
therefore 9090 times jr - 2418 - * 2 

-2416; 
2416 
■^“9990 

1208 

' 4095 ’ 


therefore 
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Ex- XXX. 

1. Reduce the following vuljar fractions and mixed numbers to 
circulating decimals: 

(2) ii: TO; J!: i*/A. 

<3) i TAVr; (4) ; 17*’,;; 2J38MI- 

2 . Find the vulgar fractions equivalent to the recurring decimals ; 

(1} *7; -07 ; ’227. (2) -StW; 135; •26,3. 

(3) -00185 ; 3024 ; -01230. (4) -142857 ; -397916; -382142857. 

(5) -307092; -6007692; 2-7«57H2. (6) -,042753; -031,02132; 8'02083. 
(7) 85-60006 ; 3 6420.571 ; 127 00022095. 


98. The value of the circulating decimal *999... is found by Art. (96) 
to be ^ or 1; but since the difference between 1 and *9 = 'I, betwee^ 1 and 
-99 —-01, between 1 and -999-^-001, &c., it appears that however far we 
continue the recurring deciiniil, it can never at any .stage be actually— 1. 
But the recurring decimal Is corwidertd =^1, because the difference 
between 1 and -99... becomes Ic.ss and less, the more figures wc take in 
the decimal, which thus, in fact, approaches nearer to 1 than by any 
* difference that can be assigned. 

In like manner, it is in this sease that any vulgar fraction can be said 
to be the value of a circulating decimal; because there is no assignable’ 
difference between tlieir values. 


09. In arithmetical operations, where circulating decimals are con¬ 
cerned, and the result is only required to be tnie to a certain number of 
decimal places, it w-ill be sufficient to carry on the circuLiting [lart to two 
or three decimal places more than the number required: taking care that 
the last figure retained be increased by 1, if the succeeding figure be 5, or 
greater than 5; because, for instance, if wc have the mixed decimal ‘6288, 
and stop at '628, it is clear that *628 is less, and 026 is greater than tbe 
true value of the decimal: but *628 is less than the true value by *000888,... 
and -629 is greater than the,,truq,value by *000111... 

- Now *000111... is less than *000888. 

Therefore *629 ia.Jiearer the true value than *628. 

Ex. 1. Add together *33, *0432, 2*345, so os to bq correct to 5 placet 
of deeimala 

•3383333 

•0182432 

2*3454546 


27220311 


Am, 2 72203. 
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£x.^. Subtract '2916 from *980586, so as to be correct to 5 places 4>f 
decimals. 

•9895833 

•291GGC7 

•choice ^n«.*(J9701. 

JVbte. I'liis method may be advantageously applied in tlie Addition 
and Subtraction of circulating decimals. In tlra Multiplication and Divi¬ 
sion, however, of circulating decimals, it is always proferablo to reduce 
the circulating decimals to Vulgar Fractions, and having found the pro¬ 
duct or quotient as a Vulgar Fraction, tlien, if necessary, to reduce the 
result to a decimal. 

' Ex. XXXI. 

(1) Find the value (cowcet to 6 places of decimals) of 

1. 2*41« +1'1« + 3‘6o9 + *7354 + 24'042. 

2. 234'(; + 0'92« + -Ol 23456789 + •0044 4- 456. 

3. G-45 - -3; and 7-72 - 0*04.5 ; and 300 - ‘94724. 

(2) Express the sum of jjjg, and and the differenco of » 
nud fUJ rocurring decimals. 

(3) Multiply 

1. 2*3 by 5-6 ; *7575 by *300. 2. *406 by 62 ; 825 by -.M. 

3. 7-52 by 48-3} 3C0 by -6. 4. 3'145 by •4297; 20f by *84. 

^4) Divide 

1. 195 02 by 4; '37592 by *05. 2. 64 bj».a7; lO'ii Sy 5-6. 

a 411 *3^9 by 68-7645 ; 2-1C5&5 by *04; '(WSOlio.:} by 4C-ra 


Ex. XXXII. 

MisceUaneout Quettions and Exathple^on —00). 

I. 

, (1) l>cfinc a Decimal; and shew how its value b affected by affixing 
and prefixing cyfihers. Reduce ‘0C25, and 3*1 4159 to firacUons; and ex« 
pless the difference lietwecn 20 ,and 17|V ^ ^ deeimaL 

X'(2) Find the value of 10 | + l^ + yTg 4 .|.| |j<jth by vulj^r fracilonSi 
and by decimals; and shew that the results coincide. 

]^(8) . Find the sum, difference, product, and quotient of 573*005. cadi 
*000754; and of 1*015 and *010151 and pMve the truth of eacdi renlh 
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' (4) If a vulgar fraction, being converted into a decimal, do not 
terminate, prove Diat it must revur. ^Vhat most be the limit to the 
number of figures in the recurring part? Is inVf convertible into a 
terminating decimal ? 

(5) Simplify 1. + 72»+31(j-j^ + 2’875. ‘2. '02C(>49-r2j^ 

1- 05 3- 8 1 . ^ {18+ -009}^*016. 

reduce the quotient to 4l)e form 


3. 


5 + '6 ^ ' 10* 


■ I'i '•y 

1-0714205. Divide 91-8G3 by a7-5(5. 


II. 

(1) Write dowTi in a decimal form seven hundred thousand four 
hundred and nine billionths. Express 12‘134-3 os a fraction, and ^ 
as a decimal. 

(2) State the effect os regards vhe decimal point of multiplying and 
dividing a decininl by any given power of 10. Write down in words the 
meaning of 31)7008*405000; multiply it by 1000, and also divide it by 

‘ 1000; and write down the meaning of each result in words. 

< • 1 (3) What decimal multiplied by 125 will give the sum of g, ,,7^, 
•0037^ and 2*40 ? 

^^^4) Multiply r05 by 1()*5 ; and n*duce the result to a fraction in its 

lowest terms. Divide *8727588 bv 1020; find the value of • 

'000 

reduce iV + xon -eW decimal. 

v(5) Simplify, expressing each result in a decimal form, 

4-4+ t 


3 . 


7-375 + i-J* 


+1 i (10 0 <jV<5 2'000075. 


> (C) Find a number which multiplied into 8l"2'45R will give a pro¬ 

duct which differs only in the 7th decimal place from 7823*0572. 


III. 

(1) Divide (>84*1197 by 1200 *21, and also by *0120021; and 594*27 by 
-047 to three places of decimals, and explain fully how the position of tlie 
decimal point is determitied in each of the quotients. 

^(2) Simplify, expressing each result in a fractional and decim^ form, 
*015x2^1 « 3tV-04 

'-035 * ^ 5-*0025* 

ai |+-14+f of 1-0784. 4. (i~i)x(| + lj).. 



MlSCETitANEOUS QUESTIONS. SS 

(IQ - #1^ Is'meant by a * Recurring DedraaV ? What kind of vnlgv 
fractions produce sucii decimals ? Stdte the rules for reducing any re¬ 
curring decimal to a vulgar fraction. Multiply 5*8i by ‘4583^ and divide 
1*13 by •CfjOlSi. Is reducible to a recurring decimaH 

(4) Shew that if 2,^, 4 k*7 - bo added together, (1) as frac¬ 

tions, and (2) as decimals, the results coincide. 

- (fj) A man walked in 4 days GO miles; in c^*h of the tltrec fust daya 
lie walked an equal distance, in the fourth day he walked 23*95 miles; 
find the amount of his daily walking. 

. (G) A person Ims *1875 part of a mine, he sells ‘17 part of his share; 
what fractional port of the inino has he ^11 left ? 


IV. 


*(1) State the Rules fo^ the Addition* and Subtraction of decimals. 
Add together 1*23, *123, *0123, *0012i?, and 123; and find the vulgar frao- 

tion corresponding to the result. Find the fraction equivalent to 31*457457, 
’ and subtract it from the fraction 

^2) Writ© dowTi in figures the number, three millions six thousand 
.apd five. Also write down in words the signification of the same figures 
tvhen the last is marked off as a decimal, 

(3) Compare the values of 5 x *().■), 1*5 x *75, and 2*625-i-d. 

(4) Find the product of *0147147 by ‘333; and the quotients «f 

■12093 by 19 ;39; of 132;00 by *245 : of *014004% 3.%; of 61061 by 
3 05 j and of 61001 by 305000. 

p) Shew that tlic decimal *00437532 is more nearly repfcseuieihy 
*00438 than by 90437; and find tlie vakJe of 


16 X 


n-* 1 

(5 3 X S'* 5x5® 



*239 


accurately to 5 places of decimals. ^ ^ ^ 

, (0) A person sold *16 of an estate to one pereon, and then ^^of the 
remainder another person. M'^hut part of the estatc^id he stiR retain ? 


V. 


*(1) Express ^(61+2$-3), and also the product Of 

of f as decimala. 

(2) Simplify 


4*255 X *032 
*00016 * 


2. (j4*i“»*J*»*J+^)+{i+J,4*i*^|^l 
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3. (^f of 36J-3;) + (2-5C'25-f7}). 4, *593-4-178x *36^ 072. 

(3) State at leugth tlic udvant^igcs which decimals possess over vulgar 
fractions; what dib.’ul vantages have they? 

Shew whether y’ or is nearer to the number 3*14159. 


(4) 


1 1 '* 

Find the value of 1 + ,-- + 

1 1 X 




decimals; and also of 

^ A _ ^ ^ 3x4x5 1 \ 

lO^i ^ V 19= 1 x> 10* 1 X 2 X 3 10®/ 

expressing it (1) as a decimal, and (2) as a fraction. 

1 (5) Find the Earth’s equalorcal diameter in mih's, supposing the 
Sun’s diameter, whicli is lll*454 times as groat us the equutoreul diameter 
of the Earth, to bo {ill3345 miles. 

(0) In w'hut sense is a viugar fraction said to be the value of a recur¬ 
ring decimal? Explain how a sufRcierit degree of accuracy rna}' be ob¬ 
tained in the additimi and subtraction of circulating decimals to any given, 
number of decimal places.* without converting the decimals into fractions. 

Ex. Find the sum of ‘125, 4103, and 9‘457, correct to 5 places of 
decimals. 


VI. 

(1) Provo the Rule for Multiplication of decimals by means of 

• • , *111 

the example 40104 multiplied by *030303. Multiply *345 by and 

divide *04313489003 by *0503, and l)y 000593. 

(2) Explain the meaning of 'J*. and 7®; and find what vulgar fraction 
is equivalent to the sum of 20*6 and 2*05 divided by the difference. 

(3) Reduce to their lowest terms , and • 


(4) S1..W that = 2 , aa.l that 

t5/ O UmO O 


3 “f" " 1 

7 + =3*14159 nearly. 


^ • • 

Reduce *12931.31 to its equivalent vulgar fraction, 

(5) What decimal added to the sum of 1/^, and will make the 
lum total equal to 3 ? . 

{0) The quotient being 2}^ and tlie divisor *15| find the dividoid. 
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CONCRETi: NUMBERS. 


lA-BLES. 


100 . Oun operations hitherto have been carried on with regard only 
to abstract numbers, or Concrete numbers of one denomination. It is 
evident tl^it if concrete numbers were hll of one denomination; if, for 
instance, shillings wore the only units of money, yards of length, years 
of time, a>ul so on, such nutrttiei’s wonUl be subject to the common rules 
for abstract numbers. Again, if the concil'tc numbers were of different 
denominations, and those denoininattens differed from each other by 10 
•or multiidea of 10, then all operations with such concrete numbers could 
be carried on by the rules which have been ^iven for Pecimals. But 
generally willv concrete numbers such a relation docs not hold between , 
* '{he*different denominations, and therefore it is neccssiiry to commit to 
•Awmory tables, whicli connect the different units of money together, the 
different units of length together, the different units of time together, 
and so on. 

We shall now put down some of the most useful of these tables, wifh 
a few brief remarks on each. 


TABLE OF MONHV. 

e 

2«FarthingH malco 1 Half-i)eiiny. 

2 Half-pcnce.1 Penny. 

12 Pence .1 Shilling. 

20 Shillings.1 P^undf 

Poundt},* shillings, pence, and farthings were foTn\eTly denoted by 
£, s, d, and q respectively, these letters being the first letters of the 
I^atin words libra,*solidus, denarius, and quadrans, the Latin names of 
cert£(^n Roiftan coins or sums of money. £, s, d are still the abbreviated 
forms for pounds, shillings, and pence respectively; but J annexed to 
pence denotes 1 farthing, ^ denotes a half-penny, f denotes three forw 
tfiings^ shewing that one farthing, two farthings, and three forthlngi 
ate reepectively J-tb, f ths or and fths of the concrete onit, one pennil^ 






ARITHMETIC. 


m 

The following coins arc at pre'^nt in common use in England: 

Copper Coina. 

A Farthing, the coin of least value. 

A Half-penny ”2 Farthings, 

A Penny .=4 Farthings. 

Silver Coins. 

Threepenny-piece--3 Pence. 

Foilrpenny-piece —4 Pence, 

A Sixpence.0 Pence. 

A Shilling.. 12 Pence. 

A Florin.- 2 Shillings. 

A Half-Crown 2 Shillint,.s and 6 Peiu-e. 

A Crown.— 5 Shillings 

Gold Coins. 

A Half-Sovereign- -10 Shillings. 

A Sovereign.=20 Shillings. 

The following coins Imvo been in use at various periods in Engliuid^ 
hut with the exception of the first two, which arc used under different*' 
xmtues, they are now obsolete: 

Silver Coins. 

A (xroat =4 Pence, 

A Tester - - (i Pence. 


Gold Coins. '' 


• 

£ 

s. 

d. 

A Noble.. 

^ 0 

e 

n 

An Angel. 

--0 

10 

0 

A Half-Guinea... 

0 10 

c 

A Hlark or Mcrk 

--0 

13 

4 

A Guinea . 

= 1 

1 

0 

A Carolus. 

= 1 

3 

.0 

A Jacobus. 

=1 

5 

0 

A Moidore . 

=1 

7 

0 


J9^e. The office at which coin is made and stamped, so as to pass or 
hecenna current for legal money, is called the Mint. 

standard of gold coin in this kingdom is 22 parts of pure gold and 
2/pai^ af copper, melted together. From a pound Troy of standard 
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a 

f^old there are coined at the Mint 46|§{m>vereigii8, or £46.14s. 6d,: there¬ 
fore the Mint price of gold U ^ of £46. 14«. 6d. or £3.17«. 10|d. per 
ounce atfndard, (12 ounces Troy = I pound Troy). 

The standara of silver coin,u 37 parts of pure silver and 3 parts of 
fopper. From a pound Troy of standard silver are coined 66 shillings. 
Therefore the Mint price of silver is Ss. 6d. per ounce standard. 

In the copper coinage, 24 pence are coineil'froni 1 pound AvoirdupoiiP 
of copper. Therefore 1 penny should weigh 3 >jth of a pound Avoirdupois. 

The coppfT coinage is not, according to the present law, a t^i tender 
for more tlum 1 2d .; n(tr is the ft/ntr^coinage for more than 40*.; the 
yo/d coin^e being the standard of this sountry. 


MEASURES jOF WEIGHT. 

TABLE OF TROY WEIGHT. 

101. This table derives its name probably from Troyes In Prance, 
fthe first city in Europe where it was adopted. It seems to have been 
brought thither from Egypt. It has also been derived from Troy-novantf 
the monkish name for London. It is used in weighing gold, silver, 
diamonds, and other articles of a costly nature; also in determining 
specific gravities ; and generally in philosophical invostigations. 

The different units are grains (written grs.), pennyweights (dwte.), 
ounces (oz.), and pounds (lbs. oir lbs.), and they are connected thtis: 

24 Grains.make 1 Pennyweight ... 1 dwt. 

20 Pennyweights.1 Ounce .1 oz. 

12 Ounces .1 Pound .1 lb, or Hd. 

A^ote 1. As (he origin of weights, n grain of wheat *wa8 taken from 
thb middle of the ear, and being well dried, was used as a weight, and 
called * a/rain.’ 

IVote 2. Dian^onds and other precious stones are weighed by ' Carats/ 
tach carat weighing about 3^ grains. The term * carat' appUiiif ^,^old 
ltas<a relative meaning only; any quantity of pure gold, or'lf'lpld 
alloyed with some other metal, being supposed to be divided into jkl 
e/iual parts (carats); if the gold be pure, it is said to be 24 eandn^Al^li; 
if 22 parts be pure gold and 2 ports alloy, it is said to be 22 carats 

Standard gold is 22 carats fine: jeweUen' gold is 18 carats 8lii* 








88 


ARITHMETIC. 


TABLE OF APOTHECARIES* WEIOUT. 

102. Apothocftries' weight only differs from Troy weight la the 
lubdivisions of the pound, which is the same in both. 7'his table is 
used in mixing medicines. The difh'rent units arc grains (grs.), scruples 
drams ( 3 ), ounces ( 5 ), pounds (lbs. or lbs.), and they aro connected 
, thus: 

20 Grains...make 1 fwniple ... 1 sc. or 1 

li S'-ruple-s. 1 Dram. 1 dr. or 1 3 . 

B Drams . 1 Ounce ... 1 oz. or 1 

12 Ounces.1 Pound .... 1 lb. or lb. 


TABLE OF AVOIRDUPOIS WEIGHT. 

103. Avoirdupois weight derives its name from Avoirs (goods or 
chattels, and Foids (weight). It is used iu weighing all heavy article.^, 
whicli are coarse and drossy, or subject to ^vnstc, a.s butter, meat, and the 
‘like, and all objects of commerce, with the exception of medicines, gold, 
silver, and some precious stones. T’he different units are drama (drs ), 
ounces (oz.), pounds (lbs.), quarters (qrs.), huxidredweights (cwts.), tons 
(tons), and they arc connected thus : • 

1 (J Drams.make 1 Ounce. 1 oz. 

IB Ounces. 1 Pound. 1 Ih. 

28 Pound.s. 1 Quarter. I qr. 

4 Quarters. 1 Humlrcdweight... 1 ewL 

20 Hundredweights.1 Ton . 1 Ton, 

I 

In general, 1 Stone (1 et.)-14lb8. Avoirdupois, but for butchers’ 
meat or fish, 1 Stone = 8 lbs ; 1 Firkin of Butter--56Ib.s.; 1 Fodder of 
licad ; 1 Greali Pound of Silk = 24 ounces; 1 Pack of Wool 

= 240 pounds. 

1 lb. Avoirdupois weighs 7000 grains Troy; 

1 lb, Tisil^ weighs 5760 grains Troy; 
therefore 1 lb. Avoirdupois = ^b. Troy 

=if^ of I lb. Troy 
= of I lb. Troy 
= 14 oz. 11 dwt. 16 grs. Troy 
■»1 lb- 2 oz. 11 dwt. 16 gra. Troy. 
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MEASURES OF LENGTH. 


TABLE OF J^JNEAL MEASURE. 


104. In this measure, which is used to measure distances, lengths 
brea<lths, heights, depths, and the like, of places or tilings: 

3 Bftrley-coms (in length) make 1 Inch, which is written 1 in. 

12 Inches .1 Foot, .1 ft. 

3 Feet .1 "ftird, . 1 yd. 

6 Feet" .1 Fathom .1 fth. 

r 

Vards . 1 Rod. Pole, or Perch ... 1 po. 

40 Polos . 1 Furiong,. 1 fur. 

8 Furlongs .i Mile, .1 in. 

3 Miles . 1 League,.1 Icn. 

6 O 5 Miles. I Degree .1 deg. or 1" 


Xofe, A grain of Barley, or a Bftrh‘y-com, is supposed to have boerij 
the original element of Lineal Measure. 

The following meosuronients may he added, as useful in certain 

'Cases: 


4 Inches make 1 Hand (ust^d in measuring horses), 

22 Yards make 1 Chain ) • 1 j 

... , , } used in measuring land, 

100 Links make 1 Chain / ^ 


a Palm"3 inches, a Span-9 Jhches, a Cubit- 18 inches, 
a Pace --5 feet, 1 Geographical Mile—jPu"' of a degree, 
a Liiw-- of on incli. 


TABLE OF CLOTH MEASURE. 

10i5. In this measure, which is used by linen and woollen drapers: 

s 

Inches make 1 Nail. 

4 Nails.1 Quarter ... 1 qr. 

4 Quarters ... 1 Yard .1 yd. 

5 Quarters ... 1 English Ell. 

6 Quarters ... 1 French Eli. 

3Quartets ... 1 Flemish ElL 
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measures' of surface. 

TABLE OF SQUARE MEASURE. 


100. Tills measure is used to measure all kinds of superficies, such as 
land, paving, flooring, in fact everything in which length and breadth are 
to be taken into account. 

Def. a square is a four-sided figure, whose sides are equal, each 
side being perpendicular to llio adjacent sides. 

A squaro inch is a square, cat'i of whose sides is an inch in length ; a 
square yard is a square, each of whose sides is a yard in length. 

344 Square Inches make 1 Square Fjot...l sq. ft. or 1 ft. 

0 Square Feet .1 Square Yerd...l sq. yd. or 1 yd. 

30J Square Y'ards.1 Siquare Polc...l sq. po. or 1 po. 

40 Square Poles.1 Square Rood 1 ro. 

4 Roods. 1 Acre .1 ac. 

25000 Square Links- 1 Rood, 

100000.=-3 Acre. 

10 Square CTiains~l Acre. 

jYote. This table is formed from the table for lineal measure, by 
multiplying each lineal dimension by itself. 

The truth of the alfove table wiO appear from the following considera- 
tione, 

Sapi>oae AB and j 4C to be lineal yards placed perpendicular to each 
other. 

Then by definition A BCD is a square yard, if AC, _ e f it 

JEF, FB, AG, GH, //C-v liia'al foot each, it appears 
from tlie figui*c that there arc 9 squares in the square 
yard, and that each square is 1 square foot. 


H 


1 

‘) 

•• 

i * 1 
1 —»— 

I « 



m 

i 


. !> 


D 


mensions. 

The following measurements may be added: 

A Rod of Brickwork.= 272} Square Feet. 

. • 

{The ttark is supposed to be 14 tn., or rather more than a brick-and-a- 
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A Square of Flooring.... -100 Square Feet 

A Yard of Land.-00 Acres. 

A Hide of Laud.= 100 Acres. 

MEASURES OF SOLIDITY. 

TABLE OF SOLID OR CUBIC,MEASURE. 

107. This TTiensure is used to.measure all kinds of solids, or figures 
which consist of three dinieusions, length, breadth, and depth or tluck- 
uesa. ^ 

Def. , A cuBF. is a solid figure coifiaincd hy six equal squares ; for 
instauc?, a die is a cube. 

A cubic inclj is a chbe whose side is a square inch. 

A cubic yard.t. square yard. 

12 X 12 X 12 or 1728 cubic inches make 1 cubic foot. 

' 3 X 3 X 3 or 27 cubic feet.1 cubic yard. 

A'bte. This tabic is formed from the table for lineal measure by 
multiplying each lineal dimension hy itself twice. 

t The truth of the above table will appear from the fuUouiing coneidera- 
tione. 

If ABt AC, and AD he perpendicular to each other, and each of them 
a lineal yard in length, then the figure 7)i? ^ ir TV 
is a cubic yard. 

Suiiposc D// a lineal foot, and IIKLM 
a plane drawn paralkd to side DC. 

' By last table there are 9 square feet in 
side DC. There will therefore he 9 c^bic 
fret in the solid figo% DL. 

Similarly if anotlier lineal foot HN 
were taken, and a plane AO were dra^'n 
parallel to UL, there would he 9 cubic 
feet contairfed in the solid figure HO. 

Similarly, there would be 9 cubic feet in the solid figure NE. 

, Therefore, thefe arc 27 cubic feet in the solid figure DEi, or in 
1 culpc yard. 

The following measurements may he added: 

A Load of rough Timber =40 cubjc feet. 

A Load of squared Timbercubic feet. 

A Ton of Shipping =42 cubic foot. 
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‘ MJlASTJRESjOF CAPACITY. 

TABLE OF WINE MEASURE. 

ion. In tliis incnsure, by which winca and nil liquids, with fho 
exception of malt liquors and wMter, arft measnrrd : 

4 (iills make 1 Pint . 1-pt. 

2 Pints . 1 Quart.1 qt. 

4 Quarts .... 1 (Jall*)h .1 t^al. 

lOfiallons.. . 1 Anker.1 nnk. 

10 (ialloiis.... 1 Runlet ..1 run. 

42 Gallons.... > Tierce.1 tier. 

2 Tierces. .. 1 Puncheon .... 1 juin, 

63 Gallons. 1 lIoq;3hen(l . . 1 hhd. 


2 Hoj^slu'tids 1 Pipe. 1 pipe. 

2 Pipe.s.1 Tun.i... 1 tun. 


TABLE OF ALE AND BEER MEA.^URE. 

109. In this measur?, by which all malt liquors and water aro 

’measured: 

2 Pints. make 1 Quart .... 1 qf. 

4 Quarts.1 CJ.illon .... 1 ^;al. 

9 Gallons.1 Firkin .... 1 fir. 

18 Gallons.1 Kilderkin I kil. 

36 Gallons. 1 Barrel .. 1 har. 

H Ikarrtds or 54 Gallons... 1 IIo|^head I hhd. 

2 llosjsheads .1 Hutt.1 butt. 

2 Butts.1 Tun .1 tun. 

TABLE OF (OBN OR DRY MEJVSURE. 

110. In this inensiire, by whieh all dry commodities, as com, nnd 
the like, whieh arc not u!>u:jlly licaped above the inca.sure, arc measured ; 


2 Quarts. 


1 pot. 

• 

2 Pottjes. 

. 1 Gallon. 

■ 1 pal. 


2 Gallons . 

.iPeck . 

. 1 pk. 


4 Pecks. 


Pbu.S. 


2 Bushels . 


1 str. 


'4Bushels ...... 


1 coon\h. 


2 Coombs or 8 Bushels 1 Quarter .. 

■ Iqr. 


6 Quarters. 


1 load. 


2 Loads or 10 Quarters...! Last. 

1 last. 
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TABLE OF COAL MEASURE. 


111., In tlm lucaauiv, which is no# mucli used ifoWj as coals ore sold 
by weight: 


4 Peeks make 1 Bushel. 

d Bushels.1 Suck. 

86 Bushels.1 Chaldron. 


MEASUKES OF NOMBEa 

TABLE OF NUMBER. 

112. 12 Units.mate 1 Dozen. 

12 Dozen .1 Cross, 

20 Thiits ..1 Score. 

120 Units.4 Long hundfod. 

24 Sheets*of Papci^.1 Quire. 

20 Quires .1 Ream. 

10 Hearns.1 Buie. 

f 

MEASUKES OF TIME. 

TABLE OF TI.ME. 

113. 1 Sc'coucl is written thus 


CO Seconds make 1 Minute. 

.r. 

(k) Minutes .■ 

.... 1 Hour. 


24 Hours. 

.... 1 Day . 

.1 day. 

7 Days. 

.... 1 Week. 



A year is divided into 12 months, (Silled Calendar Months, the num¬ 
ber of days in coch^of which arc cosily remembered by means of tbo 
following lines: 

Thirty day* hath September, 

April, June, and Nuifembf^: 

February has twcoty-ei^ht alone. 

And all the rent have thirty.one:* 

But leap.ycar coming once in four, 

February then ha* one day mure. 

X day, or ratlicr a macn aohr dayy which is dirided into 24 €qitdl 
portions, called mean solar hours, is the standard unit for the moaauro- 
ment of time, and it is the mean or average time which elapses between 
two sttccessiTe transits of the Sun across the meridian of any place* 
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The time between the Sun's leaving a certain point in the Eelipfie 
and its return to that point consists of 3t>5‘242218 mean mlar daya, or 
305 days, 5 hours, 48 minutes, 47^ seconds, very nearly, and is called a 
tolar year, 'rhcrefore the civil or common year, whicli contains 305 days, 
is about I til of a day less than the tolar year; and this error would of 
course in time he very eonsidcrable, and caus<? great confusion. 

Julius fla'.sar, in order to correct this error, enacted that every 4th 
year Hhould consist of 3(?(» days; this vms called Leap or Bissextile year. 
In that year February had 29 days, the extra day being called *the 
Intercalary day. 

Hut the solar year contains 305'242218 days, and the Julian year 
contains 3G5'25 or 3G5| days. 

Now 3G5 -25 - 3G5-242210 - *007782. 

Therefore in ono year, talA‘n according to the Julian calculation, the 
Sun would hai'e returned to the sa.ne place in the Ecliptic *007782 of a 
day before the end of the Julian year. 

Therefore in 400 years the Sun would have come to the same place 
^ the Ecliptic *007782 x 400 or 3*1128 days before tbe end of the Julian 
jyear; and in 1257 years would have eome to thesame place,*007782 x 1257 
or 9*7819, or about 10 days before tlio end of the Julian year. Aceord- 
ingly, the vernal e([uinox which, in the year 325 at the council of Nice, 
fell on tho 21st of March, in the year 1582 (that is, 1257 years later) 
happened on the 11 th of March ; therefjre Pope (Jregory caused 10 days 
to be omitted in that year, making the 15th of October immediately 
succeed the 4th, so that in the next year the v'ernal equinox again fell 
on the 21st of March ; and to prevent the recurrence of the error, order, d 
tliot for the future in every 400 years, 3 of the leap years should be 
omitted, viz, those which comj*lete a century, the •aumhers expressing 
which century, are not divisible by 4; thus 1000 and 2000 are leap years, 
because 10 and 20 are exactly divisible by 4; but 1700, 1800, and 1900 
are not leap years, because If, 1^) and 19 are not exactly divisible by 

This (.Iregorian style, which is called the netr style, was "dojited in 
England on the 2nd of September 1752, when the error amounted to 
11 days. 

The Julian calculation is called tho old style: thus Old ISEchnelmas 
and Old Christmas take place 12 days after Ncav Michaelmas and New 
Christmas. 

In Russia, they still calculate according to the old stylcy hut in the 
countries of Europe tho new style is used. I^r Harris Nicolas ia 
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his Chronology gives the dates at which the new st^^le vrna adopted in* 
difiPerent countries. Of course it was*almost immediately adopted by 
roost of the Roman Catholic courts of Europe. 

TABLE OF ANftlTLAR MEASURE. 

114. 1 Second is written 1 s(‘C. or 1''. 


(K) Seconds make 1 Minute. 1 miiTi. or 1'. 

GO Minutes.1 Degree .1 deg. or 1*. 


90 Degrees. 1 Right Angle... 1 rt. nng. or IK)", 

The circumference of every circle is •considered to be divided into 
ilGO equal parts, each of which is often called a degree, os it subtends uit 
angle of I** at the centre of the circle. 

^ 115. An Act of Purliainent “for AscKitr.viMNn anii KsT.tuLisniNfi 

Umkokmity of IV'Kioiri’s a.vij Mkasouks," in this liiiigdom, came into 
opcratioji on the first of January, 182G. 

It is tlienjby enacted. 

First; that the brass Standard I’orr/o/17G0, then in custody of the 
Clefkaof the House of Commons, shall be the Imperial Standard Yard, 
(th? brass being at the temperature of 02" by Fulircnheit's thermometer) ; 
and that this Imperial Standard Yard shall be the unit or only stamlard 
measure of extension, wlieiefrom or whereby all other measures of ex¬ 
tension whatsoever, whether the .same he lineal, superficial, or solid, bIuiII 
Ik- diviflcd, computed, and ascertained ; and that the thirty-sijeth part of 
^his yard .shall he an Inch, 

S^w the length of a Pendulum vibrating seconds in the latitndv of 
London, in a v.icuuin, and at the level of tiio sea, is found to be 39’1.VJ.'1 ‘ 
such inches, i. e. 39 siy^i inches and 1393 ten-thousandths of another 
such‘inch. 

'J’liis affords the means of recovering the Imperial Standard Yard 
should it be lost. In fact, the brass Stan*(lar(f Yard of IfOo was de* 
&tn)\c‘<l or FCiidered usele.ss by the fire at the House of Commons in 
1«3L * * 

Secondly ; That thq brass weight of one Found Troy of the year 1758, 
then*in the custody of the same (tfficcr, shall continue the unit or Stand¬ 
ard Medkure of Weight, from which all other w'cights shall be derived^ 
computed and ascertained; that 5760 grains shail be contained in the 
Impcsial Standard Troy Pound, and 7000 such grains in the Avoirdupois 
,Pound. ^ 
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Now tlic wi iglit of a cubic inch of dutillcd water is 252*458 graiiu 
Troy, the huroinelor Ix ing at *30 inche» and the thermometer at 62®. ^ 
This aiforda the means of recovering the Imperial Standard Poifnd should 
it be lost. In fact, the brass weight of 1758 was destroyed o" lo^t at the 
tiuovc-inentioncd fire. 

Thirdly; TJiat the Standard Measure of Capacity for Liquids and 
Dry (Joods shall be ^^tho Imperial Standard Gallon," containing 10 
Pounds Avoirdupois weight of distilled water, weighed in air at a tem¬ 
perature of 02“ Fahrenheit’s thermometer, and the barometer being at 
30 inches. 

Now this weight fills 277;274 cubic inches, therefore the Imperial 
Standard Galltm contains 277’-74 cubic inches. 

The Imperial liushel, consisting of eiyht gallons, will conseoucntly bo 
2218'] 92 cubic inches. 


EEDTTCTION. 

110. IlKnrcTioN is the method of expressing numbers of a superior 
denomination in units of a lower denomination, and conversely, k Thus 
£1 is of the same value as 240f/., and £21 as 5()4t)</., ami converstly; 
and the process, by which we ascertain tliis to be so, is termed JRe- 
duction. 

First. To fjcpress a number of a higher denomination in units of a 
lower denomiruzlion. 

llui.K. Multiply the number of the liighest denomination in the 
proposed quantity by the nuinher of units of the next lower denomina¬ 
tion contained in one unit of'the highest, and to the product add the 
number of that h)wcr dciiomiimlion, if there libe any in the proposed 
quantity; repeat this process lor each succeeding denomination till th® 
I’equircd one is arrived at.” ^ 

Ex. 1. How many pence are there in £23,16<f. ? 

Proceeding by the Rule given above, 

£•23 . 15j. 

20 

460 +15 or 475s. 

12 

5700d. 

01 £23.15«.=^5700d. 
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Bmeonfor the process. 

There are 20 shillings in ill. 

I'her'efore there are (23 x 20)«. or 400*. in £23, and so there are 
4r)0«. + 15jrfl or 475*. in £23. 15*. 

Again, since there are 12penccih 1#.; therefore there arc (475xl2)d., 
or 6700d. in 475*. i.e. in £2.3. 15*. 

Ex. 2. Ileduce 2 tons, 7 evvt., 3 qrs., 24 lb8.J[nto lbs. 

toiu cwt qrs. ' lb* 

2 . 7 . 3 . 24 
20 

404-7 or 47 cwt. 

4 

180|3or 1.01 qrs. 

2« 

15«^1 

.382_ 

5340 4 - 24 

or 5372 Iba 

ti» 3. Ilciliicc 27 acres, 1 roo<l, 32 poles, into poles. 

acre* roodi poli't 

27 . 1 . 32 
_4 

1084-1^100 ro. 

_ 

4.300 + 32 
— 4382 poles. 

Ex. 4. Reduce 73 days, 21 hours, 1(> minutes, 9 seconds, to seconds. 

days hni. min. »«:. 

7.3**. 21 . 10 . 9 

24 

OQ.-J 

140^ 

1762+ 21 = 1773 hrs. 

_00 

106380 + 10 
= 100390 min. 

_W 

03834004-9 
■:03834(K) Bcc- 
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' Ex. 5. How inHny inches ore there in 1G6 miles, 6 furlongs, 25 
perches, and 2^ yards ? 

milri fur. jKT. yd«. 

100 G . 25 2J 

8 

B484 C = C54 fur. 

40 

‘34160 + 25 per. 

==34105 

_ 

1709t5 

17002^ 

108017i + 2J yd». 

= 188020 
36 • 


1128120 

'504000 

0700720 in. 


Sfcooiully. 7o express a number of inferior denomination in units ofu 
higher dvnominntum. 

Rule. “ Divide tiie given number l)y the niiniber of units which 
connect that denominatiun with the next higher, and the remainder, if 
jiny, will he the number of surplus units ui the lower denomination. 
Curry on this proce.ss, till you arrive at the denoiuination rcfiuiied." 

Kx- 1. How many pounds and shillings are there in o~i)0 pence 

Proceeding by the Rule given above, 


12 
” 0 


o7tK) 

47,5 


£23.15^. 

In dividinif 47^ by 20 we cut off tlie 0 and 5 by Art. (43), 


JifQSonfor the ahoee. process. 

Since 12 ponce--1 shilling ; therefore in any given number of peftcc, 
for every 12 pence there is 1 shilling, so that in 6700d, or (12i475)d, 
there are 475s. 

Again, since 20.?. ^ XI; therefore in any giveu number of shillings, for 
'every 20 shillingB there is XI. 
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Hence, in 47og., or (20 x 23 + 15)e. there are £23, and 15*, over. 

Note. Since each of the above Rules is the converse of the other, the 
accuracy of any result obtained liy cither of them may be tested by working 
the result back again by the othen rule. 


Ex, 2. In 272008 inches how many miles Sec. arc there ? Verify the 
result. 

In this Example it will be convenient to bring the inches to half-yardo 
and the half-yards to poles. In a half-yard there are 18 or 3 x 0 inches, 
and in a pole there are yards or elevcr^ lialf-yards. 


)1 

4,0 


272008-1 . 

^ 4 in. 

'.>0889 s-l 

1514tk~l half-yard or 18 inches 
137J-l7l>o. 


8 34-2 fur. 


4 


therefore the answer is 4 miles, 2 fur., 17 po ^ 22 in. 

milci ftir. polM 

Proof 4 . 2 . 17 . 

_8 

34 furlongs 
40 

1300-f-17 
=iJ377 poles 
1377 
11 

15147 liolf-yords 
18 


121170 

15147 


272068 inches. 

Ex. 3. Reduce 5813456 pounds to tons, and prove the correctness o£ 
the resnlt. 


•7—9 
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20 



lbi 

501.mo-0) 
- 12 lbs. 


207023-.'! qrs. 

2,0 5190,5-5 cvvt. 

2595 

therefore the answer is 2595 tons, 5 ewt, .3 qrs., 12n>s. 

f(ii« cwt. cjrj. It». 

Proof 259.5 . 5 . 3 . 12 

20 

511705 cwt, 

4 


20702.3 qr». 
28 


IGOOiUU 

415240 

12 

501.31.5(5 lbs. 

Ex. 4. Ilow many grains of gulil arc contained In 9 11 Oi.. 

13 dwts., 20grs. ? Provo the result. 

ll)^. < 17 . <J\vl*, 

9 . H . 13 . 20 
12 

100 + 11 -- 119 <>z. in 9 lbs., 11 oz. 

20 

2.300 }-13 or 2.39.3 Jwts. in 9 lbs, 11 oz., 13 dwts. 

_24 

9572 

4780 

574.32 + 20 

or 57452 grs. in 9 lbs., 11 oz., 13 dwts., 20 grs. 


Proof 

( 574.52-0) 

21 i - (20gr8. 

i 140G3-5 J 


2,0 2.39,3 


12 119-13 dsvts. 


0-11 oz 


t^ieretoie in 57452 grs., there are 0 lbs., 11 oz., 13 dwts., 20 grs. 
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Ex- 5. Reduce 49 acres, 28 poles, 10 yards, 8 feet, 112 iiudies, ft 
inches. Prove the result. 

■e. po. vdi. ft. in. 

49 . 28 . 10 . 8 . 112 

4 

19Gro. 

_ ^ 

7840 + 28 
= 7808 poles 
3 0 |- 

28(1040 • 

1967 * 


Proof 


2800^7 + 10 
= 280017 yards 
9 

2142153 + 8 
= 2142161 feet 
144 

8.568644 
a568644 
2142161_ 

308471104 + 112 
= 308471296 inches 

(12 308471296-4 ) 

) - -- (112 sq. in. 

1 12 2570.)941-9) 


.•9 2142161-8 sq.ft. 

238017 


Now, since 30J or yd8. = l 8 q.q) 0 ., we multiply by* 4, which 

reduees the sq. yds. into quarters of sq. yds., and then divide that result 
by 121, or If X11, which brings it into sq. poles. 


i 





4,0 

4 


238017 

_4 

952068 — 7 ) 40 quarters of sq. yda 
66551 —3 ) or 10 sq. yds. 

786,8 - 28 sq. po. 

r 188 


49 
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* Therefore in 308i7l296 iq. in., there are 49ac., 28 sq. po., 10 aq yds., 

8 sq. ft., 112 sq. in. 

Ex. 0. How many half-guineas are there in 537 half-crowns ? 

Here both the Rules are requisite. ' 

By Rule 1, 

537 half-crowns = (537 x 5) sixpences -- 2085 eixpencca 

Next, to find how many half-guineas there are in 2685 sixpences. 

By Rule 2, 

r3 2605 - 0) 

21 < — * > 18 sixpences; 

17 81)5-C/5 

127' 

( 

thfrefure in 637 half-crowns there arc 127 half-guineas and 18 sixpences. " 

Ex. XXXIII. 

(1) Reduce (verifying each result ); 

1. £57 to pence ; and 613 guineas to farthings. 

2. £15. 12.». to pence ; and 5000 guineas to pence. 

3 8.?. 4jrf. to half pence ; and £1. Os. to farthings. 

4. £83. 15#. 6|rf. to farthings ; and £393. 0#. lljrf. to half-pence. 

6. 738 half-crowns to farthings; and 670 crowns to fourpennj 
pieces. 

6 . 2673 half-guineas to farthings ; and 22.1 guineas to sixpences. 

(2) Find the number of pounds in 66736-12 farthings, and prove the 

truth of the result. * 

(3) How many half-crown.^, how many sixpences, and how many 
foilrpcnccs, are there in 25 pounds i 

(4) In 63(X) fourpenccs, how many half-crowns are there, and how 
many half-guineas 1 

(5) In 361 ^vcn-shilling-piticcs, how many half-guimiLas are there, 
and how many moidores ? 

(Q) Reduce, verifying the ^nlt in each case, tl*e following: 

1. 59lbs., 7 oz., 14dw^, 19 grs., to grains; and.37400157 gra 

' to lbs. 8‘ 

2. 56382005 sera, to Iba Troy; and 536 lbs. to drams and scruples. 

3. 7 tons, 15 cwt., 2 qrs., 1611^ to ounces; and 7563241 drs. to tona 

4. 5838297 oz to tons; and 33 tons, 17 cwt., 3 qrs., 27 Iha., 15 d». 
to dramik 
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6 . ITIbs., 2, 2 i) to grains; and 34C78gra. Apoth. to o*. Troy. 

6 . *375 cwt., 2^rs., 15 lbs. to stundb; and 573421 stones to tons. 

7- 3 IT)., 7 fur., 8 po. to yards ; and 573 miles to inches. 

B. 1?10442B in. to leagues ; and 74 m., 3 fur., 4 yds. to inches. 

9. 4 lea., 2 in., 2 in. to barleycorns; and 60 m., 3 po. to yards. 

10 . 7 fur., 200 yds. to chains; and C cubits, 1 span to feet. 

11 . B4 yds., 1 qr. to nails; and 5G Eng. ell^, 1 qr. to nails. 

12. B3 Fr. ells, 3 qrs. to nails*; and 73 FI. oils, 1 qr. to nails. 

13 35 ao., 2 ro. to poles; and 66 ac., 2 ro to yards. 

14 3 ro., 37 ]>o., 26 yds. to indies ; and 3 atu, 30 {>o. to feet. 

1.5. 15 nc., 3 ro. to links; and .50(»()(Spo. ti» .'icies. ■ 

16. 2?) cub. yds, to feet; and 166279 cub. in yards 

17. * 17 cut), yds., 1001 cqb. in. to inches ; and 26 cub. yds., 19 cub. 

ft. to inchc.s. 

IB. 663 gala, to jiints; rfhd 36.5043 gills to gallons. 

10. !} iiipcs, 1 hhd., 3.5 gals, to pints; and 4B7634 gills to tiercea 
20. G lilids., 1 Imit. of beer to ]>inta; and 2307621 pints of wine 
to hhds. 

£1. 760 bus., 3 pks. to quarts; and 2 qrs., 1 coomb, 3 pks. to gallons. 

22. 3060712 {tints to loads; and 7 ld.s,, 1 qr., 2 bus. to pecks, ’ 

23. 2.50 chaldrons to bushels; and 1B0043 {tks. to chaldrons. 

24. 6G reams, 10 quiics to sheets; and 62073 sheets of pajter to 

reams. 

25. 36 wks., 6 d., 17 hrs. to sceouds; and 1 mo. of 30 days, 23 hrs,, 
60 sec. to seconds. 

(7) lIoH' many barrels,gallons, quarts, and pints are there in 133t>381 

half-pints 1 ^ 

(8) One year being equivalent to 365 days, 6 hours, find how many 
seconds there arc in 27 years, 245 days. 

(9) From 9 o’clock p.jf., Aug. 6, 1852, to 6 o’clock' a.m., March 3, 

1863, how many hours are there, and how ina«y seconds ? • 

(10) In England there are 60636 square miles; in Wales, 8126 square 
miles; in l^otland, 29167 square miles: how many square acres do they 
all contain ? 


COMPOUND ADDITION. 

^ 117. Com pouNi> Additiok is the method of several numbers 

of the ^une kind, but containing different denomli M piia of that kind, 
into <Hie sum. 
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Rure. " Armn(^ the numbers, so that those of the same denotnino- 
tlon may he under each otlier in the same column, and dra^v a line below 
them. Add the numbei^ of the lowest denomination toi^ether, and And 
by reduction how many units of the next higher denominatio'n are ^n- 
tained in this sum. Set down the remainder, if any, under th^ column 
just added, and carry the quotient to the next column : proceed Hhus with 
all the columns." 

« 

Ex 1. Add together £2. 4# 7-!^^., £^. lO’r/., £15. 15y^., and 

£33. 12*. lljd. 

Troceeding by the Rule given above, 

£ , • d 

2 . 4 . 7V 

3 . 5 . lOJ 

1.5 . 1.5 . 0 

30 . 12 . 

.54 . 1» . 

Reason for the above process. 

The sum of 2 farthings, 1 farthing, and 2 farthings, = .5 farthings, -- I 
penny, and 1 farthing; wo therefore put down that is, one farthing, 
and carry 1 penny to the column of pence. Then 

(I +11 -f-10 f 7K 2tW. --(12x24- n)d. 
or 2 shillings, and 5 pence ; we therefore put down 5f/., and carry on the 
2 to the column of shillings. 

Then ( 2 - 1 - 12 -f 15 + 5 +4>. = 38«.= (20 k l + ro>. = £l., and Hly.; we 
therefore put down 18#., and carry on the 1 pound to the column of 
pounds. Then (1+33 + 15+3 4- 2) pounds = £64. 

Therefore the result is £54. LI#. &\4. 

Note. The method of proof is the same a.s thatHh Simple Addition. 

Ex. 2. Add together 34 tons, 15 cwt., 1 qr., 11 Ihs.; 42 tons, 3 cwt, 
ISlbs. ; 18 tons, 19 cwt, O ^rs., 7 cwt., G Ihs ; 2 qrs., 19 lbs.; and 3 tons, 
7Jbs. 

tom cwt. qr< II)^, 

34 . 15 . 1 . 14 
42 . 3.0. 18 
18 . 19 . 3 . 0 
0 . 7.0. 0 
0 . 0 . 2.19 
3 . 0.0. 7 


Arm. 


6 . 0.8 
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Ex. XXXIV. 


£ #. J. 

£ #. •rf 

£. 

# d. 

1 : 7 . 6 

(2) 25 . 17 . 0 

(3) .88 

. IG . 3} 

G . • 9 

68 . 15 . 10 

67 

.0.7,} 

5 . 11 . 4 

24 ..19 . 8 

78 

. 19 . 10} 

8.8.8 

81 .17 . n 

29 

.9.9} 

2 . 1 . 11 

57 . 0 . 3 

47 

. 10 . 8} 


( 

• 

• 


£. *. d 

£. #. d. 

£. 

1. d. 

5 . 17 . lo.V 

(5) G8 , 15 . 2} 

(G) 528 

. 14 . 11| 

36 . 0 . 11 

88 . 8 . 9} 

854 

. 19 . 4 

7.3.4} 

41 . 0 . i}2 

678 

. 18 . 9} 

73 . 19 . 82 

G . 7 . 10} 

507 

. 0 . 0^ 

30 .• 14 . 5} 

. 17 . ^ 

069 

. 14 . Ill 

tonit. rwt qn. Ibt. 

• 

• 01, dm ac. gn. 


ac ro. |«n 

IG . 17 . 2 . 25 

(8) 22.3.2 . 19 

(9) 

82 . 2 . 24 

13 . 10 . 0 . 20 

50 . 0 . 1 .10 


18 . 3 . 14 

17 . 15 . 2 . 19 

3.2.2.11 


20 . 1 . 27 

84 . 0 . 3 . 27 

15 . 0 . 1 . 9 


60 . 0 . 0 

•11 . 11 . 1 . 11 

79 . 4 . 1 . 10 


45 . 3 . 30 


(10) Find the sum of X’2B. 14». £27-10#. £79.12#. 6(/., £19. 

18#. lOlrf., and £85.14#. 3'Jd. ; also of £670.10#. 2^/., £825. 6#. 5</., £487. 
Ifl#. 9/, £.007. 0#. Ilf/., and £779. 10#. 8d.; also of £600. 10#. 8^d., £259. 
19#. 6 J//., £1 im: 11#. 4,W., £167.9#. ajd, £18.13#.6Jd., and £770. 8#. Ojd.; 
also of £941. 14#. 2rf.,*£0ti8. 17#. 9^d., £3<K». 19#. lO.Jd., £679. 2#. llfd., 
£4^5. 10#., and £447.0#. 7?d.; also o4£89C0. IG#. 9»fi,, £2. 11«,7^, 
£8795. 0#. 22<i., £37.J7#. Ojd., £48. 0#. O^d., and £590(X). 14#. 0^^.; also 
of £6491, £3051.10«T 3J</., £8000. 0#. llfd., £5510. 19#. lOj^/., £50430. 
12#. lid., £316. 14#. 62^., and £4050. 18«. 4d.; also of £300217.13#. 9|rf., 
£55. 0#.9d., £450812.15«. 2.^d., £0087. l«.<6.if/.fand £29d9.8#.ll2f/.: and 
profe the result in each case. 

(11) KdA, together 2 lbs., 9oz., 1 dwt., 23grs.; 8*lbs., 6oz., 4dwt8., 
20gr8.; 1 lb., 10 oz., 5d\vta., 12gT8.; 14ll>s., 11 oz., 14d\vts., 19grs.i and 
2]^Ibs., Boz.j 13 dwt&, 11 grs.: also 221b.s., 7 dwta, 15 grs.; 15 lbs.,*!! oz., 

34 its., 9 oz., 12 dwts.; 74 lbs., 1 oz., Idwi, 20gr8.; and461ba., 
lloz., IGdwts., lOgTS.: also 1740oz., Odwts., lOgrs.; 4l79oz., 11 dwts., 
14 ; 8407 oz., 12 dwts, 22 gm; 5629 oz., 19 dwta., 17 gra; zod 1038 oz., 

4 dwta., idgXB.: verify each result. 

(12) Add together 3 dcs., 2 scr., 19 gn.; 2 drs., 2 scr., 11 gn.; 7 drz> 
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iV gra.; 6 drs., 1 8cr., 9 grs.; and 6 drs., 1 sct., 13 fpn.: nlao 10 lbs, 
floas., ddrs., I wr.; Ofilbs., lOoz., 2*dr8.; 19 lbs., 9oz., 3 dm., 2«jr. j 55lbs., 
Odn.; and 79 lbs., 11 oz'.: 4dn!., Iscr.: also 13 lbs., C oz., 7 drs., 2 scr., 
17gni.; 19lbs., 11 oz,, 1 scr., 13grs.; 36 lbs., 3oz., 2 scr., lO^-s,; 6 oz., 
7 drs., 7 grs.; and 170 lbs., 96 grs.: explain the process in each case. 

(13) Find the aggregate of 18 lbs., 14 oz, 0 drs.; 9 lbs., 6 oz, 15 drs.; 

46 lbs., 9 oz., 8 dra.; 0 Ibs^, 15 oz, 4 drs ; and 14 lbs, 12 oz., 12 drs.: also of 

1 ewt, 2qr8., 20 lbs, 10 oz.; II cwt', 10 lbs., 9 oz.; 13 cwt., 3 qrs., 

1711>s., 14oz.; 7 ewt, 1 qr., 25 lbs., 9oz.; and 19 cwt., 2 qrs., lOlbs^ 
14 oz: also of 306 tons, 15 cwt., 2 qrs., 15 lbs ; 731 tons, 0 cwt., 3 qrs, 
24 lbs.; 279 tons, 7 ewt., lOlh.4,; 890 tons, 9cwt., 1 qr, I71bs.; and 
10 cwt., 2 qrs., 16 lbs.: also of ‘Is tons, 12 cwt., 1511)8., 12 oz/; 58 ton®, 
17 cwt., 1 qr, lOoz.; 67 tons, 3 qrs, 1.5 oz.* 19cwt., 27lbs.; andr 3 tons, 
13lbs, 13oz : ]>rovc the rc-snUs. 

(14) Find the sum of 11 jds., 2 ft, 9 in\; 27 >ds., 1 ft., 3 in.; 30yds.. 

2 ft,, 10 in.; 48yds, 2 ft., 11 in.; and 51 \ds., 1 ft, 8 in.: also of 26 m., 

7 fur., 23po, 3yd.s.; 22 m., 5 fur, 27 po., 5 yds.; 37 xn., 4 fur., 3yds.; 

86 m., 6 fur, 38 po., 3yd8.; and 25 m., 1 fur, 29 j)o., 2^yds.: also of 

14 m., 7 fur, 23 po , 2,\ yds., 2 ft., 11 in ; 12 in., 5 fur, 1 yd., 2 ft., ^ in.; 
27 m., 2 fur, 13 po, 3A yds., 1ft, 10 in.; .30 in, Ofur, 33 po., 4.}yd/<, 
2ft., 6 in,; and 75 ni., 1 fur., 21 po, 3 yds , 1 ft, 7 in : also of 2 h‘a., 1 in!, 

3 fur, 103 yds.; 67 lea., 3 fur, 15“ yds ; 11 ha , 1 m., 93 yds.; 9 lea., 2 in., 
5 fur, 87 yds.; and 34 lea., 2 in., 7 fur, 198 \ds. 

(15) Find the sum of 43yds, 2 qrs, 3na.; 37yds, 2qrs., Ina.; 
23 yds, 3 qrs, 2 na.; 41 yds., 2 qrs, 2 11 a ; and 38 yds., 2 qrs, 3 nn.: and 
of 11 Eng. ells, 2 qrs, 3 na.; 13 Eng. ells, 2 qrs., 1 na.; 39 Eng. ells, 4 qrs., 
2 na.; 37 Eug. ells, 4qrs., 3na.;^aiid 79 Eng. ells, 3no.: and jirove tfach 
result. 


(10) Find the sum of 25 ac., 2 ro, 16 po.; 30 ac., 2 ro., 25 po.; 26 ac., 
2TO., 35i>o.; 63 ac., 1 ro., 31 po.; and 34ac., 2ro., 29po.: also of 5ac., 
2ro., 15|)0., 25i sq. yd8,#101rtq. in.; 9 ac., 1 ro., 35 po., 12^ sq. yds., 
87sq in.; 42 nc , 3 ro., 24 po., 23i sq. yds., 578q in.; 12 oc., 2ro., 5 po., 
13)8q.yds,, 23tiq.in.; and 17ac., 24 po., 30sq. yd.s., 113sq.'iu.: explain 
each process. 

(17} Find the sum of 3 c.yds., 23 c. ft., 171 c. in?; 17 c. yds, 17 c. ft., 
31 c. in.; 28 c, yds., 26 c. ft., 1000 c. in.; and 34 c. yds., 23 c. ft.', 110^ o. in : 
also of 42 po., 18 sq. yds., 7 sq. ft., 35 sq. in.; 13 po., 24| sq.yds., Ssq. ft., 
63 sq, in.; 14 po., 29‘ sq. yds, 5 sq. ft, 131 sq. in.; 15po., 19 sq.yds., 
3 sq. ft, 126 sq. in.; and 16 (H)., 28| sq. yda, 130 sq. in. 

(18) Add together 39 gals., 3 qts., 1 pt; 48 gals., 2 qta, 1 pt. 
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gals., 1 pt.; 74 gals., 3 qts.; and 84 gals., S qts., 1 pi.; also 2 pipPa, 
42 gals., 3 qts .; 36 gals., 1 qt.; 6 pipes* 48 gals.; 12 pipes, 53 gals., 3 qts.; 
and 27 pipes, 2 qts., of wine : also 19 hlids., JO gals., 3 pts.; 29 lihds., 
.'iO gals.,^ pts.; IIG hhds., 46 gals., 5 pts.; 2 hlids., 2 pts.; and 235hhds., 
1 bar., 3 qts., of beer. * 

(19) Add together 14 qrs., 6 bus., 3 pics., 7 pts.; 37 qrs., 5 bus., 
1.3 pts.; 43 qrs., 2 pks., 14 pts.; 67 qrs., 7 bus., 3 pks., 12 pt.s.; and 
106 qrs., 4 bus., 1.3 pts.: also 37 Ids., 37 bus., 2pks.; 92 Ids., 24 bus., 
3pks.; 130Ids., 28bus., Ipk.; 157Ids., 36bus., 2pks.; t540ld8., 1 pk.; 
and 736 Ids., 39 bus. 

(20) Add together 4 mo., 3w., 6 23 h., 46 m.; 5 rao., 1 d., 17 b., 

.'<7 m.; 6eno., 2 w., 1 h.; 1 vr., Od., 23 b., 59 m.; and 11 n»o., 1 w., 58 m.: 
also 7 5^8., 28 w., 3 8.; 26 yrg., 5 w., 5 d.; 58 yrs., 6 d., 23 h., 59 s.; 43 w„ 
231)., 50m., 12 b.; and 124 yrs., 14 w., lOh., 37s. 

(21) WJien B was bora, A’» age was 2 yrs., 9 mo., 3 w., 4d. • when 
r was bom, B's age was 13 yrs., and 3 d.; when 1) was bom, C’s age wa.s 
9 mo., 2 w., 3d,, 2-3h.; when B was born, D'a age w'os 6yrs., 11 mo., 
23 hrs.; when B w as Iiorn, B’s age wu» 7 yrs., 3 w., 5 d., 15 h. What was 
.tI 4 age on F'b 5th Lirth-day ? 


118. If other fractions of a penny, as w'ell as those which denote 
f.iilhings, 1)6 involved, the process is exactly the same as the above ; those 
fractions being first added together by the ordinary rule of Addition of 
Fractions. For example, add together, I’ll. 4s. 5jd.; £12. 2s. 

X‘4. 7j». 3§d.; £5. 3s. 2^d.; and £6. lOjr. O.Jrf. 

£ t d 

11 . 4 . 5} Now (J + ^^ + g4-| + l)d. 

12. 2. 7t^ — (I + a 4r 5 + .5)d. ~ (J +1 + 

4. 7. 3^^ =(l + tg)d.=.lHrf. 

5 . 3 . we therefore put down Hd, carry on 1 to the 

6 . 10 . 0^ column of pence, and proceed by Rule, Art. (117). 

•£39 eji 


Ex, XXXV. 

. ■ (1) Add together £2.0#. 73 ^.; £12.16*. ; £4.14*. 8^rf.; .£10.0*. 

£1.*7*. 5|<f.; and £14.15s. 7^. 

(2) Find the sum of £20. 16s. 5}<f.; £14.15s. Ofd.; £5.13s. 8^f<f.; 
m 19s. 1^.; and £18. 3s. 4^ 

(3) , Find the sum of £1.3s. 6^; £2.4s. 7^* I £3* 3|d[.; £4.9s. 

liK; and£0. 16s. 
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• (4) Add together £23. C#. Old .; £4. 0#. 9|rf.; £57. 17e. 8||d. *, m. 
lOtf. lI-jV/. i and £157. 7#. IWd. 

Add togetlicr £2:.*3. KJ*.7Jgd.; £370. lie. ^{4.; £621.13s. Old.; 
£107.4e. llil</.; ondS^V. 

COMPOUND SUBTRACTION. 

111). CoMPouNn SuuTRACTKJN Ls tho mcthod of finding the difTerence 
between two numbers of the same kind, but containing different denomi- 
nutiuns of that kind. 

« 

Rltlk. ** Place the less num1)cr below tho greater, so that the num- 
liers of tho same denomination may Ihj under each other in tho same 
column, and draw a line below thorn. Begin at the right hand, and 
subti'iu't if possible each number of the lower line from that w'hich stands 
above it, and set the remainder undenicath. But when any number in 
the lowrcT lino is greater than the numirer above it, add to the upper ono 
as many units of tho same denomination as make one unit of the next 
* higher denomination; subtr.ict as before, and carry one to tho numbe ' of 
*thc next higher denomiiutioii in the lower line; proceed thus throughout 
the columns.’' 

fix. 1. Subtract £1)3. 10#. 0.}d. from £14G. 10#. 6jd, 

Proceeding by the Rule given above, 

£. t. d. 

140 . 10 . 61 
08 . 18 . 8^ 

£58 . 0 . 

Jtfason for the ahjoe process. 

Since \d. is greater than \d., vre add to 4 farthings or 1 penny, 
thus raining it to 5 farthings; ^d when 2 farthings are subtracted frDm 
5 farthings, we have 3 farthings left; we therefore place dow'i j^d .: and 
in order to increase Iho low'cr number equally with the upper number, wo 
add 1 penny to the 8 pence. , 

Now D pence cannot bo taken from 6 pence ; we therefore add 12 
pence or 1«. to 6 pence, thus raising the latter to 18d.: wo take tho Orf. 
from 18d., and put down the remainder 9d.; then adding ]«. to 18#., the 
latter becomes 10#.: 10«. taken from 19#. leave no remainder: we then 
sqjbtract £88. from £146., as though they were abstract numbers. It is 
manifest that in this process, whenever we add to the upper line., we also 
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add a nnmbor of the same value to the lower line, so that the final difie» 
ence is not altered. 

Ex. 2. Subtract 106 lbs., 11 oz., 10 dwt»,, from 144 lbs., 0 oz., 
Hdwta 

lb. * 08. (Iwt\ 

144 . 8 . 14 
lOG . 11 . 10 

37 . 8 . 18 


Ex. XXXVI. 


’ ». (f. 

(7) 4.3 . 11 . fi 


(.3) 309 . 13 . 11} 
119 . 19 . 10| 


(5) 

343 . 

18 

. 6} 



11 . 

10 

. 6J 



cwt. 

qr 

Km 

o* 

(7) 

03 . 

0 . 

10 . 

1 


58 . 

1 . 

12 . 

10 


BC. 

rf> 

po. 


(«) 

03 . 

1 . 

29 



67 . 

2 . 

38 



£. t et, 

(2) 149 . 4 . 0} 
80 . 13 . 2^ 


(4) 5875 .0.0 
4980 . 19 . 9J 

(0) 603 . 5 . 11.} 
.349 . 19 . 9J 

fUr. po ydi. 

(0) 14 . ;J4 . 5 

1 . .38 . 4 . 

qr< bus pk gal. 

^10) Cl . .3 . 1 . 0 
8.6 . 3 . 1 


(11) Subtract £450. I5s. llj^f. from £534. 13s. \0\d .; and prove the 
result. 

(12) Find the dijQferenco between the following numbers, ond verify 
the results: 

1. 420 lbs., 8 oz., 1 dwt., 7 grs., and 380 lbs., 3 oz., 11 dwts., 
21 grs. 

> 2. 5830 lbs., and 4970 lbs., 7 oz., 13 dwts., 19 grs. 

3. 20 tons, 2 qrs., 23 lbs., and 19 tons, 3 cwt., 3 qrs., 10 lbs» 

4 . 800 tons, 14 cwt., 7 lbs., and 789 tons, 16 lbs. 

5. 144 lbs., 9 oz., 4 drs., 1 ecr., and 129 lbs,, 7 drs., 3 acr, , 
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C. 418 yds., 1 qr., 1 no., and 3B7 yds., 3 qrs., 3 na. 

7. 15 yds., I ft., 5 in., and 13 yds., 2 ft., 7 in. 

8. 99 yds., and 87 yds., 1 ft., 11 in. 

9. 13 m., 0 fur., 35 po., 3^ yds., and 12 m., 30 po., 4 yd*. 

10. 35 lea., 4 fur., 23 po., 4 yds., 1 ft., and 28 lea., ^ fur., 39 po., 

4} yds., 2 ft. 

11. 5(5 uc., 2 ro., 31 po., and 48 ac., 3 ro., 38 po. 

12. 3 ro., 28 po., 27 sq.yds., 7 sq.ft., and 1 ro., 39po., 20J sq.yds., 

8 sq. ft. 

13. 37 cub. yds., 18 rub. ft., 8.17 cub. in., and 3.3 cub yds., 24 cub. ft., 

1280 cub. ill. 

14. 203 tun.s, 19 gals,, 3 qt..., 1 pt., of wine, and 187 tuns, 1 hhd., 

29 gals., 2 qt*». 

1.1. 83 bar., 2 fir., 7 gals., of beer, an<r77 bar., 2 fir., 8 gals., 20 qts. 
1(5. 23 Ids., 2 qrs,, !i bus., 3 pks., and 18 Ids., 2 qrs., G bus. 

17. 21(5yrs., 9 mo., 2 w.. Id., and 217 yrs. 

18 Tlu* latitude of St IVtcr's at Rome is 41", .'lO', 51' north, and 
that of St I*aur.s at I.oiuloti is 61", 30', 4'J'' north. Kind the 
difference of tlu-ir I.uitn le. 

10. Arhat sum added to lO-v. 7f<f, will make £1000? 

20. A furnished house is uniUi £4759. lOs. 9]d.; unfurnished, it 
is worth £1404. llj 9^#/. Ry how much doe.*! the value of 
the furniture exceed the value of the house ? 

120. If other fractions of a penny than tho.se wliich denote farthings 
ho involved, we nm.st apply Rule, Art (7G), in order to find tlie dilfi reiKe 
of tlie fractions, and then proceed by Rule, Art. (119). 

Ex. 1. Subtract £9. 14s, Q\d. Ironi £14. Os. 5^. 

.C. #. a. 

14 . 0 . r,\ 

9.14. (;\ ^ ^ 

£4 . sTTli’ 

Ex. 2. Sulitract £7. los. 7J.Jcl!. from £10. 0.?. 0|{/. 

is greater than therefore we add 1 to 
f, d. which makes it’j,-'. ‘ 

' i(>. 0. (y} Now = 

< . 15 . 7}^ rep.ay the Id. by adding id. 

£2. 4. \o7J. 
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Ex. XXXVII. 

Find the difference between 

• (1) £3. I3s. d^d., and £2. IBs. 

(2) £20., and £15. 16s. Of t/. 

(3) £jfe. 13V. and £10. 19s. T^d. 

(4) £410. lOv. 6.V/., and £305. 1 l.v. Ogrf. 

(5) £2103. Is. 7]\d., and ^*304. 2s. Sjgti 


COMPOUND MULTIPLICATION. 

121. t^OMPouNi) Mn.TiPLICATION IS tfcc method of finding the amount 
of any proposed compound numher, that is, of any nuinher composed of 
different denominations, but fUl of the same kind, when it ia reneated a 
given number of times. 

Ut’LE, “ Place the multiplier under the lowest denomination of tho 
multiplicand; multiply the number of tho lowest denoiuiimtion by the 
multiplier, and find tlie number of units of the next denomination eon- 
taloiid in tliis first product; if there he a remainder, place it down, adding 
yfi the numher of units just found to the second product ; for this second 
product, multiply the numher of the next denomination in the iniiltipli- 
eand by the multiplier, and after carrying on to it the above-mentioned 
number of units, proceed with the result as willi the first product; carry 
this operation through with all tho difi'ercut denoininutioiis of the rnulti- 
V plicand ” 

,Ex. Multiply £5(1. 4s. Ghd. by 5. 

Proceeding by the Rule given above^ 

£. t d 

5G . 4 . 

5 

£281 . 2 .~8J ** 

Reason for ihe ahnre process. 

‘\d, nuiltipiied % 5 is the same as (V r ^+ | + ^ + ^)cf.--.5 lialf*pc&ce 
= 2,Vd; we Therefore put down \d.f and carry on 2d. to the denomination 
of pence; 

Gd. multiplied by 6 == 30d.; therefore (2 + 6 x 6)d. - 32d. = (2x12+- 8)d. 
- 2.S. + 8d. ; we therefore put down 8d., and cany on 2s. to tlie denoininiv* 
tion of shillings: 
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‘ 4«. multiplied by 6 = 20*.; therefore (2 + 4x5)«. = 22#. = (20+2)«. 
= A’l+2«.; ^’c therefore put dowa 2#., and carry on £1 to the denomkia* 
tion of pounds: 

Now by Simple Multiplication £56x5 = £280; therefwe £(i +56x6) 
«=£(!+2150) ^£281. ' I* 

'I'ht’iefore the total amount is £201. 2», Gld. 

122. Wlun the multiplier exceeds 12 it will be the easiest method (o 
split the multiplier into factors, or into factors and parts: thus 15=3x 5; 
17-8x5 + 2; 23 = 4x6 + 3; 240 = 4x6x10: and soon. 

Kx. Multiply £56.12#. 9jrf.,by 28. 

£ i, d. ' 

65 . 12 . Oi- 
4 

222 .11.1 = value of £56.12#. 0]^. multiplied by 4. 

6 

1112 . 16 . 6 = value of £222. 11#, Irf. multiplied by 5, or of 
£.55.12#. 9}rf. nmltipliod by (4 x 5, or 2<'). 

160 . 18 . 33 = value of £55.12#. multiplied by 3. 

£1279 . 13 . 83 = value of £55.12s. 9jrf. tiiultijilied by (20 + 3), or 23. 

Note 1. 'When the multiplieand contains farthings, if one of the 
factoi'b of the multiplier be even, it will often he advantageous to use it 
first, as tlic farthings may disappear. 

Note 2. Should the multiplier consist of many factors, it will he found 
in that case convenient to ri'duce the multiplicand to the lowest denoni- 
nation contained in it, then to im:ltiply this result by the multiplier, and 
then to reduce the result back again. 

Ex. XXXVJII. 

Multiply 

(1) £11. 13r. Orf. separately by 2 and 6. 

(2) £2.18#. 7W. separately by 4 and 6. 

(8) £1.10#. (;](/ Si'parately by 7 and 9. 

(4) £2. 1,5#. 2;‘rf. separately by 5 and 8. 

’ (5) £3 16#. 03 d. separately by 11 and 12. 

(6) £7. 19# 74d. 8ci>arate]y by 10 and 12, 

(7) £347.15#. 9Jd. separately by 3 and 11. 

(8) £683. 0«. lOd. se^aiiately by 13 and 16.* 
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4CI875.135. separaicly by 21 and 64. 

(10) ^ £721. 0*. 5\d. separately by 91 and 96. 

(11) £5072.125.BA<iL separately by 112 an(^128. 

(12) Cl KM)* II 5 . 9]rf. separately by 62, 82, and 93. 

(13) £2.57ir05. 0](/. separately by 147,155, 474, and 23.31. 

(14) 86 lbs., 7 oz., 16 dwts., 11 grs. separately by 8 and 36. 

(15) 3 tons, 27 lbs., 1.3 oz. separately by 11 and 76. 

(16) 45 lbs., 7 0Z-, 3 drs., 2 sc. Separately*y*l 2 and 68. 

(17) 67 yds., 1 qr., 2 no. separately l)y 9 and .53. 

(18) 70 yds., 2 ft, 10 in. scp.anitely by 7 and 20. 

(10) 67 TO., 38 po., 27 yds., 2 ft. sepo^ately by 11 and 112. 

(20) 380 ac., 3 ro., 32 po. separately ^y 12 and 100. 

(21 )• 57 gals., 3 qts. separately by 10 and 257. 

(22) 76 qrs., 5 bus, 2 pk,s. separately by 13 and 240. 

(23) 5 wks., Od., 18 h., Vt in. separately by 11 and .330. 

(24) 04 hhds., 43 gals, 1 i>t. of wmc separately by 27 and 364. 

(25) 43 bar, 13 gals., 1 qt., 1 pt. of beer separately by 39 and 764. 

(26) A person buys 67 Iambs at £1. Os. O.W. each; 73 sheep at 
£2.^. 11 jd. each ; 12 cows at the average of £37. O 5 . 22d. for every 3 of* 
tfeera; and 17 horses at 37 guineas each : the expenses of getting them* 
all home amount to 174 guineas. What money must he draw from hia 
bankers to pay for the whole outlay ? 

(27) There are 7 ehe.sts of drawers : in each chest there are 18 
drawers; and m each drawer 8 divisions ; and in each division there is 
placed £16. 65 . Qd. How much money is deposited in the cheats 1 

*123. If the multiplicand contain, ^ in.stead of £irthing.s, some oilirr 
fraction of a penny, the process is exactly the same as the above: thus, 
Ex. 1, if wo had to multiply £22. ISs. A^d. by 43; 

43=r6x8 + 3 

£. d. 

22 15 45 - 

8 

182 1 for |rf. X 8==5rf. 

.5 

010 . 15 . 6 

68 . 6.1j^ £orid,x3^Yd.^lld, 


£979 . 1.6| 
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Ex. 2. Multiply £36.10*. 0]^d. by 231. 

231-=7x33 = 7x3x11. 

£. f. d. 

36 . 10 . 0}? 

7 

265 . 10 . for x7= 

700 . 11 . for ^.d. X 3 = 

11 

£0432. 1 . 3|5 for i^rf.xll-~«:d:-=3}?//. 

Ex. XXXIX. 

(1) Multiply £0. 12 a'. separately Iry 3, 11, and .57. 

(2) Multiply £75. 13.f. \i\d, .«;cparatcly by 4,15, and 88. 

(3) Multiply £700 l7jf. 11sopanitely by (5, 2(5, and 120. 

(4) Multijily £525,14y. (^!5 /. separately by 42, 4 t, and 103. 

(6) Multiply £125. 10«. lli,V^- separately by 43, 141, and 577. 

COMrOUND DIVISIOX. 

124. CoMPouNiJ Division is the method of dividing a compound 
number, that w, a number composed of several denomination*-', but all of 
Uio same kind, into as many equal parts os the divisor eoutaius units; and 
also of finding how often oiij compound number is contained in another 
of the same kind. 

When the Divisor is an abstract number. 

Rule. “Place tl'.c nuinbt'rs as in Simple Divli-ion; then find how 
often the divisor is contained in the highest denomination of the dividendj 
put this numher down in the quotient; multiply as in Simple Division 
and subtract; if there be a remainder, reduce that rcrnaimlcr to the next 
inferior denomination, adding to it the number of tlliat denomination in 
the dividend, and repeat the division: carry on this process through the 
whole dividend.’* 

Ex. 1. Divide £190. C#. Sdt by 130. 

Proceeding by the Role given aboTOf 
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£. «. tf. 

130) 199 . C . 8 (IX 
130 * 

GU 

20 ^ 

130) 1306 (10#. 

1 30 

80 • 

12 

130) 1040 (8rf. 

1040 • 

- • 

Therefore the answer is £1.10#. Qd. 

Jteasonjbr the above process. 

We first subtract £1 token 130 tifheSi from £109. G#. (kf., and theio 
t 6mains £00. (5#. Qd, 

Now £09. C.V. 0^/. ■= 1300#. Qd.; from this amount wo subtract 10#, taken 
100. times, and there remains 80#. 8ii. 

^guin, 00,9. Qd, = lOlOt/.; from this amount wo subtract O^T. taken 130 
tifiies, and notliing remains. 

Therefore £1. 10#. Qd. i-? contained 130 times in £199. C#. Qd. 

Ex. 2. Divide £1070. 4s. QJd. by 527. 

£ a. d. 

527) 3070 . 4 , 3J (2£ 

1054 

22 • 

* J2. 

444 ( 0 . 9 . 

_ ^ • % 

527) 5^31 (lOflf. 

527 

Cl 

4 

I - 527) 247 (Oj. 

Therefore the result is £2.0#. lOd, and there remains £47 farthlngi to 
he divided hy 527, which division will clearly not g^ve so much as one 
finthing. 


tL^ 
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* Therefore the quotient is £Z. Os, lOd, 

^ote. When the divisor is <not greater tlian 12, the division can be 
easily performed in one lino: thus for example, divide £8.18s. 6d. by 12. 

£ t d 

12 I 8 . }V, . G 
14 '.'“lOi^ 

Since we cannot divide 8 by 12, w'o reduce the £8 to sliillings, and 
adding in the tenn 18s.‘, Hb have to divide 178s. by 12; we obtain 14f.^ 
with remainder 10s.; and since 10s. —120(/.; therefore, adding in the term 
(id.f wo have to divide 120(/. by 12; we obtain lOi/., with remainder Gd .: 
and since Cd. 24g., we divide *^4q. by 12, and thus vve obtain 2q., or Id. 

i^x. XL. 


(1) 

£7. 10s. 2ri. -2. 

(2), 

£G. 8s. 9d.-3. 

■ 

(3) 

£75. Us, uhi. 2. 

(4) 

£19. 14s. O^d.-, 

3. 

(fi) 

£245. J4.s.*"Hd.-.-4. 

(3) 

. £8(5. lG.y. 

:-5. 

(7) 

£82.13s. 7id.-:-6. 

(a) 

£4:15. 17a'. 2ld 

. ^ 
i* 

(9) 

£409. Ow. 2d. ~ 8. 

(10) 

£005. Os. Vjl- 

-9. 

(11) 

£380. lOs. 11. 

(12) 

£173.14s. tkl.- 

12. 

(13) 

£33. 18.V. Od. - 23. 

(14) 

£39. Is. 5.y.- 

31. 

(15) 

£12. 18s. 4U-: 3i). 

(10) 

£105. J5s."«id, 

,-.-139. 

(H) 

£02. Is. 7.^d.^l98. 

(18) 

£2728.- 714. 


(19) 

£1288. Is. 8</. -754. 

(20) 

£37. 3V. Id. - 7 

4. 

(21) 

£492710. is, 8rf. -r03.)i' 

(22) 

£102. 3.V. (id.-T- 

150. 

(23) 

£i;}0204. 9.V. Od.- 9110. 

(24) 

£1740 -2737. 


(2.‘>) 

£2(M8. 18s. IW.- 357. 

(20) 

£344. Os. 8]d. 

129. 

(27) 

1283 cwt.. 4 lbs.-.-75. 

(28) 

178 cwt, 3 qrs. 

, 14 lbs. 

(29) 

206 ruo. of 28 days, 4 d.-:-23. 

(•10) 

G84d., 8h., 9 m.-.-47. 

(31) 

15 ow't., 27 lb., 11 oz.-f-45h. 

(32) 

70 cwt,- 903. 


(33) 

75 oc., 3 10 ., 39 po. -- 20. 

(34) 

13oc;i TO. - 147. 

(35) 

91 yds., 2qrs., 1 na.“903. 

(30) 

97 qrs., 3 bus., 

3 pks. - 

(37) 

£12^ *00<)G2o ; auij X'SQ-^ •001875. 




125. It may sometimes be found convenient to break up the divisor 
into factors: thus^ 


Ex. 1. 


Divide £37.14s. by 24. 

24-4x6. 


24 


I 


4 

r 


£. t. d. 

37 . 14 . 0 


0 . 8.6 


£l . 11 . 6 
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Ex. 2. Divide £131.2f. by 48, and also by its fiunton 6 and i 
ead shew that the results coJn^e. ^ 

£. t. d. / 

48) 131 . 2.(2£. 

96 

36 

20 

48) 702 ' (14«. 

48 

222 

192 


30 

*12 

48)*Sf» (7d. 

336 




82 

4 

48) 130 (2?. 
90 

”34 


'I'herefore the quotient is £2. 14^. 7^. \\q. 


Now, dividing by the factors 6 and 8, we get 


6 

8 


£. t. d. 

131 . 2 . 8| 

21 . 17 r 1 | 3 

““ 2 T 14 77hll- 



Ex. XLI. 


In the follovting examples, divide by the nnmbcis themselves, and 
then by any Victors composing them ; and shew that the resnlts are the 


same. 

t (1) £i4D. ICx. 9|d-^15. 

(3) £l23.13s.02d-J-99. 

(5) £37l.2s.9Jd-T-18. 

'(7) £972.16s. 10id.-i-132. 
<9) £2016. 2s, 2id.-r 108. 


(2) £678.19s. 92^-7-32. 
(4) £236.17s.-"96. 

(6) £316. ID. 71d-f-42. 

(8) £860. ID. Iid^l98. 
(10) £336a Os. ll^d-rm 
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126. If the Diyiflor be 10,100,1000, See., the operation of Division is 
usually performed, by pointing? off as decimals, one, two, three, &c, figures 
accordingly ot the right hand ib,' the dividend. 


Thus, Kx. 1: Divide £6302.10s. by 100. 

Long Method. 

£. #. 

100) 6302 . 10 (53£. 

600' 

362 

300 


Usual Method. 

£. t. 

63*02 . 10 
_20 

1210+10s, 
--1260s. 


I 


02 « 


1240 + 10=12505. 


12 _ 

COOi/. 


100) 1260 (12s. 
100 

260 

200 

60 

12 

100) coo (GA 

COO 


Therefore tlio quotient is £53.12s. Gd. 


Heason for the above process. 


ri-rif.'i irt £6302 lO.v. 

XJ362. 10».-:-100=-j~-+j^ 

_ I ,'ito I £02 lOs. 

-1S3C2+ —=X53+J^.4 jjjj, 

. 100 100 
100 


^-£ 63 + 

100 

« £63 + 12*60#. 


^£63+12#.+ 
= £53+12s. + 


60s. 

100 

(60 X 12)A 
100 
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= £53 +125.+ 6tl. 

= £53. 12s. 

Ex. 2. Divide £IGC8. 15s. by 1500. * 

1500 - 3 x 5x100; 

first divide by tiic factors 3 and 5,*and then by 100: it will bo found best 
ill all cases of this kind to do so. 

£ ' 

IGGC 15 

I 556 5 

£M1 . 5 

20 • 

* 

2-26s. 

12 

300(/. 

Therefore the quotient is £1. 25.3<i. 

Ex. XLII. 

(1) £306. Os. 2rf.-10. (2) £1787. 10s.+ 100. 

(3) £2025-:-1000. (4) £1447. lOs. 4rf.-1000. 

(5) £2G2. 10s. - 2400. (0) £20380. is. 2d. 25000.^ _ 

(7) 21 ac., 3 ro., 17 perches x ‘O^ ; and £375. 3s. x *0507. 

(G) 24 ac., 3 ro., 10 perches x 112, and x 11 2. 

127. W/tcti the divisor and dividend arc loth compound numhers tfte 
same hind. 

Hulk. “ Reduee both numbers to the same denomination : divide as 
ill pimple Division, and tlie result will be the answ’er required.” 

E.k. How often is 5s. 3^d. contained in £15. 8s. Od. ? 


Proceeding by tb^; above Rule, 


t. d 

£ M d 

5 . 32 

15 . 18 . y 

12 

• h 20 

63 

318 

4 

12 

255 

0 

3825 


4 


15300 


256) 15300 (60 
1530 


Therefore 60 h the answer. 
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Remm for the afjove promt, 

6a-. 255 farthings, 

£1 5.1 8s. 9d. -15300 farthings; 

and 265 farthings subtracted 60 times.froin 15300 farthings leave no re¬ 
mainder. 

Ex. XLIII. 

(1) £2. 12s. 8d.-^U. 4y, 

) £55. 1 8s. 10| f/. - £2. «.?. 7'} d. 

(3) £180. 4s. Bie/.-^X'l. 10#. 0\d. 

(4) X401. 4#. £2. 11#. 5}</. 

(6) 44 cwt., 2 qi-s., 11 lbs. — 1 cwt., 2 qrs,, 17 lbs. 

(0) 272yd.s., 1 qr.--7 yds., 2\jrs., 1 nn. 

(7) 04«7 bus., 2 pks.-143 bus., 3 pks. 

(3) HKiac., 2 ro., 1C po.-=-4 ac., 3 ro., 27 po. 

(0) 67 lea., 1 mi., 050 yds. —7 fur., 07 yds., 1 ft., 5 in. 

(10) 017 Ids., 1 qr. -12 qrs., 1 pk. 

128. shall now add some examples of the Multiplication rnd 
'Division of iminbers, comprising difl’erent denominations, but of the saule 
kind, by mixed numbers. 

In the case of Multiplying by a mixed number, it will generally be 
found advantageous, first to multiply by tlie integral part, and then to 
add to the result thus obtained tlu* result given by multiplying by the 
fractional part. 


Thus, for ('nuunjilc: Multiply £2. 0.v. 8d. by 

(£2. 6#. af)x.'J = x7. 

(X2. Os. a/.) 7 __ XT 6. Os. 8d ^ ^ 

10 “ 10 ‘ • 

* 

Thorefon' (X2. Gs. 8d.) £7 + £1. 12s. 8d. -- X3. 12s. 8J. 

I 

In Division it will be found advantageous to reduce the mixed number 
to on improper fraction. < 

Thus, for example : Divide £00. 17s. 6Jtf. by lO^d 

192 

. Now £81). 17s. 6$d .-r '^ = . 

10 
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£. t. «l. 

89 , 17 . QJ 
4 

79) 3C9 . 10 . 3 (4£. 
316 • 

43 
20 . 

70 ) 870 ( 11 *. 

79 

80 

79 

- 1 

•12 

70) 15 (Od? 

Therefore the quotient is X4. 11*. 


Ex. XLIV. 


-rn 

£13. 

•12*. 

n]rf.x2-. 

n 

17. Os. Old. X 3j[. 

(-9 

£40. 

11*. 

C;jd. X 57^0. 

(4) 

3 ro., 35 po., 27i yds. x 814. 

0) 

4 mi. 

,, 3 fur., 37 po., 4J yds. ; 

<5f. ((0 

84 tons, 13 cwt., 3 lbs. x 20^. 

(7) 

£50. 

10.V. 


(8) 

507 cwt., 2 qrs., 8 Ihs. 13J. 

(9) 

£9. 0*. 7, 


(10) 

C401 yrs., 8 rao.-375j\. 

n) 

£20. 

18* 


(12) 

.571 yds., 2 qrs., 1 na,-: 23^. 


Mincelhinc^us Examples, depending in Arts. (110—128), worked ovU. 

Ex. 1. A person*bouglit 500 yards of cloth at 15*. dd. a yard, and 
retailed it at lG.v. 3</. a yard ; what was his profit ? 

His profit on 1 yard = 10*. Sd.—15*. 9d. 

= 0d., 

therefore his wiiole profit - (0 x 500)d. 

:: 250*. 

--=£ 12 . 10 *. 

E]^. 2. A spring of water, which yields 75 gallons an hour, supplies 
COO families: how much water may each family use daily ? 

The daily supply of water=(75 x 24) gallons; 

75 X 24 

therefore each family may use daily “goJ 8 
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' Ex. 3. How many revolutions will a wheel, wliich is 4 yards in cir¬ 
cumference, make in 3 miles ? 

3 miles =?(3 X1760) yards=5280 yards, 

and since the wheel passes over 4 yards tn one revolution ; 

—or 1320=number of revolutions required. 

4 

Ex. 4. I’lic value of a mark being 13«. Ad., and that of a moidore 
27*., how many half-crowns arc there in 80 marks+ 40 moidores? 

30 marks + 40 moidortis = (13*. Ad.) x 30+27*. x 40 

= (160 X 30)d + (27 X12 X 40)d. 

= (4800 + 12900) d. 

= 177C0d. 

1 half-crown=30d.; 

therefore number of half-crowns required = 

= 592. 

f 

Ex. 6. How many guineas, sovereigns, half-crowns, and shillings! 
and of each .an equal number, are there in X'124G ? 

Now, 1 guinea+ 1 sovereign+ 1 half-crown+ 1 shilling 
- (-12 + 40 + 5 + 2) bixj)encc3 
-- 89 bixpcnces; 

and £1246 = (1246 x 20 x 2) sixpences = 49840 sixpences ; 

the question therefore is reduced to tliis: How often are 89 sixperfees 

contained in 49840 sixpences ? 

XT 1 • T 49840 

Jsumber requu-id 

Ot/ 

=560. 

Ex. 6. How iquch water must be added to.o cask containing 60 
gallons of spirit at 12*. Gd. a gallon, to reduce the pi-ice to Cs. a gallon ? 

Cost of cask =(12s. 6d.) x 60, 

= (150x60)d. 

8s.=(8 X 12)d.; 

therefore or ^ > or 93J=the number of gallons which the 

<»ak most contain, in order that its contents may be sold at 8*. a gallon. 
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Therefore (03^—60), or 33^-the number of gallons of water wl 

have to be added. 

« 

Ex. 7^ How many yards of cloth, worth '3jp. '^^d. ayard, must b# 
given in exchange for 144 yards pf cloth, worth 18s, l^d. a yard ? 

The value of 144 yards at 18^. 1^. a yard, 

= (18^. I|d.)xl44,^ 

= £130, 10a 
= G2C40 half-ponco; 
and 3s. 74d. - 87 half-pence; 

thereforcTthe number of yards required = ^^“ = 720. 

Or thus, since 18.9.1 Jf/.“-(3A 7^d.) x 6* 
it is clear that the number of yards required = 144 x 5, 

= 720 . 

Ex. 8. A traveller walks 22 miles a day, and after he has gone 84 
ipiles another follows him at the rate of 34 miles a day; in what timer 
w'ill the second traveller overtake the first ? 

M 

The second traveller has to walk over 84 miles more than the first 
before he can overtake him. 

Each day he walks (34—22) or 12 miles more than the fii*st; 
tlierefore f or 7 is the number of days required. 

Ex. 9. A mixture is made of 0 gallons of spirits at 12s. lOd, a gallon, 
7 gallons at 10s. Gd. a gallon, and 10 gallons at Os. Id. a gallon ; at what 
price per gallon must the mixture £e sold, 1st, that the seller may 
neither gain nor losfi by his bargain; 2nd, that ho may gain £1.13tf. by 
it; 3rd, that he may lose 7 guineas; and 4th, that he may reserve 10 
gallons of the mixture for himself, and spll t^e remainder so as to realize 
the money he laid out ? 

£. ». d. 

8 gallons at 12s. lOd. cost 6 . 2 * 8 

7 gallons at lOs. Gd, cost 3 13 0 

10 gallons at 9 a Id, cost _4_ 10 10 

therefore 25 gallons cost £13 .7.0 

1st. If he is neither to gain or lose, he must sell 1 gallon for 
iC13 7^ 

—; Tvhich, worked out, ^ves lOs. B^d. m the price required. 
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. ,2ad. If he is to gain £1.13;. 

25 gallons must bo sold for £13. 7*. + £1.13®., or £15; 

£15 

therefore, 1 gallon must he sold for which, worked out, gives 12«. 

as the price required. 

3rd. If he is to lose 7 guineas, 

25 gallons must be sold for £13. 7^. —£7. 7s. or £G; 

£C 

therefore 1 gallon must be sold for which, worked out, gives 

Zo 

4s. 9^d. 17. as the price required. 

4th. If lie is to retain 10 gall .ns for his own use, 

15 gallons must bo sold for £13. 7s.; 

£13, 7s 

therefore 1 gallon must be sold for —^; which, worked out, gives 
17s. ^g. as the price required. 


Ex. 10. A club, consisting of 5G persons, joined for a lottery ticket 
•f 12 guineas value, and it come up a prize of £7000: what sum did each 
«aan contribute, and what did each man gain ? 


56 persons subscribe 12 guineas; 

therefore each person subscribes 


12 guineas 


6(i 


> 


or 4 j. Gd. 

56 pemns receive a prize of £7000; 

,, , , . £7000 

tlierefore each person receives — - 

56 

or £125; 

therefore each person gains £125. —4^. Od. 

= £124. 15s. 6d. 

Ex. 11. Divide £20 an;:ng‘ A U, and C, so that B may have 2 
guineas more than A, and that C may have 2>f. less than B. 

Now B'^ share=A’s share + £2. 2s. 

C’s sliare = .B’8 share—25. 

=A’s share + £2. 25.—2*. 

= A's share + £2. 

But, by'the question, 

A's share+5'a share+C’s share=£20, 
or A's share + (A’s share + £2. 2s.) + (A’a share + £2)=£20, 
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or 3 times A’s share + £4. 2s. *= £20; 

therefore evidently 3 times A^s shore =; £20—£4. 2^. 

• =£15.18#., 

- £15. 18#. * _ 

or -4 s sliare =-„ = £o, 6#. 


B's share = £7. 8#. C s share -- £7. 6#. 


Ex. 12. Divide £8. 11#. Of/, among 6 men, G women, and 7 hoys; 
giving each w'om.'in twice as muth as each hoy, and each man thrice as 
mach as each woman. 


Since each Avoman’s shave = twice each boy’s share, 
therefore G women’s shares = !£ boys* sliarcs. 

A^fain, since each man's share--tftricc each woman’s share, 
therefore, 5 men’s shares —15 women's shares, 

= 30 lj,oys’ sliares, 

but 5 men’s shares+G women’s shares + 7 boys’ shares = £8. 11#. Gd., 
or 30 boys’ shares + 12 boys’ slArcs + 7 boys’ shares=.:£8. 11#. 6</., 
or 49 boys’ shares = £0.11#. Gd. 

= 343 sixpences. 


.343 


Therefore, each boy’s share = sixpences 


= 7 sixpences = 3#. Gd. 
Therefore, each woman’s share — 7s., 

each man’s share- .£'1. ]#. Od. 


DECIMAL COINAGE. 

* 129. It may be well to notice hero some of tljc advantages which 
would result from a decimal coinage of pounds, florins, cents, and mils; 
the pound being of flie same value as the pound sterling at present; the 
florin being = j\)th of £1; the cent being-of a florin, or = j^th of 
£1; the mil (m.) beiug = ^’j 5 th of a cent,.or-^ J^jth of aflojin, or=yi^j^th 
ofr£l. The Table would stand thus : 

10 Mils make 1 cent, 1 c. 

10 Cents . 1 florin, 1 11. 

10 Florins. 1 pound, £1. 

130. In such a system, much of the labour of reducing superior to 
inferior denominations, and the converse, would be done away with; for 
could at once say, £24. 3 fl. 7 c. 2 m.=24372 m. Since by performing 
the operation of reduction at length, we obtain 
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— £. n. c, m. 

24 . 3 . 7 . 2 
10 

240 + 3, or 243 fl. 

10 

2430 + 7, or 2437 c. 

_ ^ 

' 24370 + 2, or 24372 m. 

or w6 iniglit say jC24« 311. 7 c* 2 m. = ;£24'372 , 

for £24. 311. 7c. 2m.:f £(24 + ^*^ + ~ + j ^ 

' 24000 + 300 + 70 + 2 

■ ^000 
_ 21372 
~*^1000 
= £24-372. 

Siiuiliirly, £24. 311. 7 c. 2 ra. = 243-7211., or = 2437 2 c. 
Convci’scly 24372 mils = £24. 311. 7 c. 2in., 

/or, proceeding liy Rule (Art. IIG), we get 

10 ‘ 243 72 
10 _2^7-2m. 

10 __243-7 c. 

24-311. 

hcnco 24372 m. = £24. 311. 7 c. 2 m.; 
or we might say 24372 m. =£24-372 ; 

for 24372 m. =t ^ "" ^^24 372. 

Similarly 24372 m. = 243 72 11., or=2437*2 c.. 
Again, £10, 311. 0 m. = 18300 m., 
or, proceeding by Rulo (At4i ll'O), 

£. fl. m. 

' 13 . 3 . 9 
10 

180 + 3, orlOSfl. 

10 

1830 c. 

_ 10 

103004 0, or 18309 m. 
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or wo might say £18. 3fl. 9 m.=£18*309; 

for £18. 9m. = £^lrf+-jQ ++ — 

/18000f3C0 + a\ 

“'V ‘lOOO / 

^^10309 
^ 1000 " 

= £18*309. 

Similarly £10. 3fl. 9 m. = 103*09 fl., or=1830*9 c. 

Conversely 18309 ra.=£l^. 3 fi. 9 m. 
for, proccaJing hy Rule (Art. 1 !(*>), we ^cf 

'lO 18309 
>10 1830-9 m. 

10 183-Oc. 

18-3fl. 

or 18309 in. = £18. 3fl. Oc. 9 m. 

SUmilarly 18309 m.=8*309. 

or 18309 m.= 183*09 fl., or= 1830*9 c. 

Again, £2^V1. 5.J c. = £254. 5*5 c. 

100 

25400 c. 4 5*5 c. 

= 2.')405*5 c. 

=• 254056 m."* 

Also, £264. -£264. 6*26 fl. 

10 

2640 fl. 4 5*56 fl^ 

= 2645*25 fl. 

= 2.5452*6 c. 

= 254525 m. 

. Ex. XLV. 

Rsduce, expressing in each, successive inferior denomination and 
verifying each result; 

• (1) £15. 6 fl. to mils, and 6 fl. 3 c. 2 m. to mils. 

(2) £30. fl. to mils, and £96.1 fl. 2 c. 9 m. to milt. • 
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(3) £18. 6fC. to mils, and 91 fl. to mils. 

(4) £10.1 m. to mils, and £46. 2} c. to milsr 

I 

* I 

131. The addition, subtraction, multiplication, and division of money 
would also be much simplified by the adoption of a decimal coinage, as 
will be evident from the following examples. 


£x. 1. 

Find the sum of £18. C fl. 3 c. 

6 m.; 9fl. 9 m.; 

3 c. 2 m.; 

6111. 



ni. 

£. 

£10. 6 fl. 3 c. 5 m. = 18(?.3o, 

or= 10*63,% 


9fl. 9m.^ !^09, 

or= *909, 


£24. lm.:= 24001, ^ 

01= 24*001, 


3 c. 2 m. = • 32, 

or-= *032, 


6Jfl.= 625i 

or= *626, 


44102 m., 

01=£44*102, 


each of which results - £44. 1 fl. 2 m. 

Ex. 2. 

From £16. 3 c. 2 in., subtract £14. 4 fl. 0 in. 


ID. 

£. 


£16. 3 c. 2 m. = 16032, 

or=16*032, 


£14. 4 fl. 9 m. = 14409, 

or =14*409, 


1G23 lu., 

or=£1 023, 


each of which results = £1. C fl. 2 c. 3 m. 

Ex. 3. 

Multiply £10. 3 c. 2*in. by 23. 



£10. 3 c. 2 m. = 1G032 m., or 

= £16*032. 


m. 

£. 


16032 <' 

16*032 


23 

23 


'48096 

48090 


32064 

32064 

t 

36873G in. 

£3C8-730 


. each of the above results=£368. 7 fl. 3 c. 6. m. 

Ex. 4. Divide £368. 7 fl. 3 c. 6 m. by 23. 

In other words, divide 368736 m. by 23, or £368*736 by 23. 
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Ilia 

23) ,308730 (16033 23) 3C8-736 (16 032. 


23 


23 

138 


138 

138 


138 


73 

46 

46 


73 

46 

46 


each of the above results =^1G. Ofl. 3 c. 2m. 

Note, •Similar advantages would result from the use of a decimal 
G 3 *stc'm ih weights and measures. 


Ex. XLVI. 

i. Add together 

(1) £70. 8fl. 5c. 3 m.; £27. 9fl. 9m.; £84. Ic.; £56. 3fl. 6c. 2m.; 
£19. Im. 

(2) £252. 2^ fl.; £300. 2} c.; 4J fl.; 6^ 0 . 

* 2. Find the difference between 

(1) £19. 6 fl., and £1 6. 3 fl. 9 c. 

(2) £20, and £19. 9 fl. 9 c. 9 m. 

(3) £5. S^fl., and£4. 4Jc. 

Multiply 

(1) £70. 811. 3 m. separately by 6 and 03. 

(2) 9fl. 2|c. separately by 18 and 1008. 

(3) £150. 5 m. separately by 2005 and 18570. 

4. Divide 

(1) £194, 5 fl. 7 c. 5 m. by 6. 

(2) £10704. 2 fl. 4 m. by 11. 

(3) £342130. 8 fl. by 7380. 


Ex. XLVII. 

MisSeHaneous Questions and Examples on Arts. (100—131). 

A'ofc.—Where the contrarj is not expressed, a year is supposed to consist of 3Cfi days. 

I. 

(1) -Explain the meaning of the term'Reduction.' Reduce 537983 
half-guineas into seven-shilling pieces, and also into groats. 


9 
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(2) What is the standard of the gold, and rilver, and copper coinage 
in this kingdom ? According td the present law in England foi what 
•urns respectively are copper and silver legal tenders ? 

(3) What is meant by 'Compound Multiplication*? Can concrete 

numbers of the same or different kinds be multiplied together ? Give 
the reason. What is the cost of school accommodation for 13750 chil¬ 
dren at £1. 18«. eacjb ? 

(4) How many nobles are equivalent to £26.14s. ? 

(5) A person bought 1763 yards of clotli at 5s. 3id. per yard, and 
retailed it at 6s. lid. per yard: what was his profit? 

(6) A person's weekly income is £14, and his quarterly expenditure 

is £128. 10«.; how much wilV he have saved at the end of 8 yearn ? 
(supposing a year to consist of 52 weeks)., • 

(7) An equal number of guineas, pounds, half-guineas, crowns, and 
half-crowns amount to £398. 5s.: how many of each sort are there ? 

(8) ^Vhat quantity of water must 1 add to a pipe ot wine, which 
cost £90, to reduce its price to 10«. a gallon ? 


II. 

(1) Explain the meaning of'Compound Division*: what diffennt 
oases are there of it ? If £1844. 2s. 8^d. be divided equally among 40 
persons, how much will each receive ? 

(2) A house and its furniture are w'orth £6734. 5s. Od. ; but the 
house is worth 8 times os much as the furnituro; what is the house 
worth ? 

(3) Define 'a square‘ a cube *; shew clearly by a figure how many 
cubic feet there are in a cubic yprd. Reduce 4203239040 cub. in to cub. 
yds.; and find how many grains of wheat there are in a load, if a pint 
contains 7000 grains. 

(4) Divide £3. ISs.'Od. between two Iversons, so that one shall receive 
half as much again as thc*l)thdi’. 

(5) A jeweller sold jewels to the value of 834 guineas, for whidh he 
received in part r420 dollars, worth 4f. 6d. each; wliat sum remained 
unpaid ? 

(6) r The tax on a certain property amounts to 3C974.16#. at the 

zate^of 2s. in the pound. What is the value of the property^ 

(7) If *I bottle off two-thirds of 2 pipes of wine into quarts;, and tlie 
net into pints, how many dozens of each shall I have ? 

. (8) A servant's wages are £10. 8s. a year; how much ought he to 
VQceive fbr 7 weeks? (supposing a year to consist of 52 weeks). 
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III. 

j (1) Whftt are the different uses to irhich Troy weight; and Avoir¬ 
dupois weight are respectively applied? Express jGSlba. Avoirdupois in 
lbs. &c. TroJ”. 

(2) A factor bought 66 pieces of stuff for £1569.17a. 4d» at 4a. lOd. 
a yard: how many yards were there in each piece ? 

(3) How many farthings are there in 6 half-sovereigns, 6 half-crowns. 
5 sixpences, and 5 half-pence ? 

(4) Goods arc bought at 6^. per lb., and the cost of carriage is 
per lb.; they are sold at £4.10«. per cwt.: what is the gain or lo.xs 

per cwt. ? 

(6) What is meant by a ‘mean soloi^day’l How does the ‘solar’ 
year diffei*from the ‘civil’ yeaj? State clearly the methods which have 
.‘been adopted to correct the error arising ther^rom. 

(6) A gentleman laid up in the year 1851 £294.1«. Gd., having spent 
daily £1. i2«. 6<f.: what was his income*in that year? 

' (7) Divide 198 guineas among 4 persons, so that the second may 
have twice os much as the first, the third 3 times as much as the second, 
and tjje fourth 4 times as much as the third. 

A person with £5. 7 florins, 9 cents, and 1 mil in his pocket, 
goes to the sea-side for 2 days: he spends in Railway fare Gfi. 2 c. 5 m.; 
in cab fare 1 fl. 2 c. 5 m.; and his Hotel bill is 13 fl. 5 c. What sum does 
he return homo with ? 

IV. 

(1) What are the standards of weight on^ capacity in Eiiglapd, and 
how are they fixed ? 

(2) Two persons buy postage-stamps at 12 a shilling j one reiails 
them at 11 for a shilling, and the other at 13d. for a dozen; compare tho 
gains on selling the same number of stamps. 

(3) How many Rubles at 3«. 4^. each are equal in value to 373 
Napoleons, at 15 jj. to the Napoleon ? 

A hundred sovereigns all equally light; are worth ninety-five 
pounds; what is the value of each in shillings ? 

(6) Find 

1. sum 2>f £27. 3 c. 9 m. ^ £560. 2^fl.; £30. 8 c. 7 m. 

£. The quotient of £405. 5 fl. 3 c. 6 m. by 16. 

(6) ’ A person lays out £43. 9». 4d. in spirits at 5s. 4d. a.gallon ; some 
of wjuch leaked out in the carriage; however, he sold the rem^der for 
£54, at ^ rate of 7s. 6d. a gallon: how many gallons leaked out ? 

(7) If a piece of ground contmn 24 acres, and an.inelosnre of 17* 

0-2 
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’^acres, 3 roods be taken out of it, how many perches are there in the 
remainder 1 ’ , < 

(8) How many hoiy^ have elapsed since the birth of Christ to the 
year 1852, supposing each year to consist of 365 days, 6 hours ^ 

V." 

(1) Explain how the statute defines *a yard’, with reference to a 
natural standard of length. Find the corresponding linear unit, when 
an acre Is one hundred thousand square units. 

(2) How many barley-corns will roach round the earth, supposing 
the circumference of it to be 25000 miles ? 

(3) If a single article costs 3«. 7d., how many dozens can be bought 

fur £86. 10#. ? ‘ 

(4) A bankrupt owes XS.’JIO, and cjm pay 17#. Qd. in tke pound. ' 
ll'hat are his effects worth, and what loss do his creditors sustain 1 

(«) A piece of money is worth 16#. Qd/'; how many guineas are there 
in 253 such pieces ? 

(0) How many times will a pendulum vibrate in 24 hours, which 
vibrates 5 times in 2 seconds ? 

(7) ^df the sum paid for 247 gallons of spirit amount, together, \.'ith 
the duty, to £619. 11#. 21. ; and the duty on each gallon be ilth part of 
its original cost; what is the duty per gallon ? 

(0) 12 persons on a journey each spend £2.3. 4c. Cm. in board and 
lodging; 6 of them agree to pay tlie travelling expences, the share of 
each amounting to £18.1 m. Find the amount of expenditure during 
the journey. 

vr. 

(1) What is the meaning of the word *Carat ’ as applied to gold, and 
as applied to diamomls? How many ‘carats’ fine is standard gold? If 
from 2793461 lbs. Troy of gold there be coined £130524465. 4s. 6cf., find 
the value of each lb. 

(2) A wheel makes 4H revolutions in passing over 1 mile, 467 yards, 

1 foot; what is its circumference ? 

(3) How inuich must I pay for 455 Napoleons, a Napoleon being 
worth 10#. 4ld. ? 

* ^iT 

(4) A grocer buys a hogshead of sugar, c6ntaining half a ton, for 
£30, and retails it at 7.W. per lb .; how much money docs'li'e make? 

(5) A merchant buys 10 gallons of spirit at 12«. a gallon ; 15 gallons 
at 14#. Gd. a gallon; and 18 gallons at 15#. 9d. a gaUon : what will be 
the price of a gallon of the mixture, so that he may gain £2. 5#. 6d. on 

‘ his outlay ? 
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(0 A gentleman distributed £il, 5*, among 12 men, 16 womens 
and 30 children ; to every man he gave,twice as much as to a woman, 
and to every woman three times as much as to a child: what did eatih 
receive"? 

(7) A chain, 11 yards long, !§ divided into 50 e(|ual parts, called 
links; find how many square links there are in an acre. 

(8) A merchant expends £1036. 5s. on equal quantities of wheat at 
£2. 2r. a quarter, barley at £1.1«.« quarter, and oats at 14s, a quarter: 
wlmt quantity of each will lie have ? 

VII. 

(1) How many minutes are there in Mie It) years, of which the fii-st 
13 1052? 

(2) Divide 425 tons, 15 cyt., 2 qrs., 12 lbs., by 27: and 1301 ni., 

4 fur., 28 po., by 28: and find how many«muIdorcs arc equivalent to 
188 guineas. 

(3) Two boys run a race of 1 mile, one of them gains 5 feet in every 
110 yards; how far will the other l)e left behind at the end of the race ? 

(4) Light travels at the rate of 192000 miles a second; how many 
dayb^'ill it be in coining to us from the star a Centauri, buppused to bo 
2(^ Millions of miles distant ? 

{5) Divide £100. 2^. Gd. equally among 45 people; supposing 20 of 
tlicra to have received tluir portions, and 10 of the remaining 25 fo 
have given up their portions to the other 15, how much would each of 
the ]5 receive ? 

(6) A father left his eldest son £5000 nqore than he left his second 
son, and the second son 1500 guineas more than the third ; to the tbird 
he le'ft 12000 guineas: what was the elde^ son’s portion; and what b!;m 
did the father leave to his 3 sons? 

(7) A person buys 128 gallons of wine at 8«. Gd. a gallon : how many 

gallons of water must be added to it, in order that he may gain £5 12ir. 
on his outlay, and retail the wine at 5s. a galloi^? , 

(ft) A bankrupt has good debts to the amount of £456. 18s. 8d.; 
and the following bad debts, £360. 7s. Gd., £120.13s,,* and £21. 4s., for 
which he receives respedKvely 4, 6, and 10 shillings in the £; his own 
liqjbilitics auiount to X4558; how much con he pay in the £ i 

VIII. 

(1) Can you attach any meaning (1) to the multiplication of 6#. 8d. 
by £1. 2s. 3d., (2) to the division of 1 yard, 2 feet, 3 inches, by C feet, 

8 inches ? State reasons for your answer. 
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(2) A carriage-load is found to weigh 1 ton, 3 cwt., 1 qt., and it 
consists of 315 equal packages ;, what is the weight of each \ 

(3) A gives to B 08 gallons of brandy worth 25«. Qd. a gallon, and 
gets in return 39 guineas and 57G yards of cloth; what is ^he value of 
tlio cloth per yard ? 

(4) A person counts on the average 7000 shillings in an hour: what 
sum will he count in G7 days, if he work 9 hours a day ? 

(5} A gentleman'^ average daily expenditure for the year 1852 is 
£2. 0*. IW.; and this allows him to lay by £50 at the end of the year: 
what is his income 1 , 

(6) Shew how to pci*forn\,tho following operations: (1) the addition 
of £09G. 5 fl. 4 c. 7 m.; £301. *5 fl. 3 c. 8 m.; £23. 9 c. 6 m.: (2) the sub¬ 
traction of the second sum from the first; and (3) the multiplication of the 
third by 248; reading off each result. ' 

(7) A grazier left to his 5 children ii^.equal portions 175 oxen, 2003 
tdieep, 563 pigs, and 87 fowls; what was the value of each of their for¬ 
tunes, supposing the oxen to be worth 11 guineas each, the sheep a 
guinea and a half each, the pigs half-a-guinea each, and the fowls 9d. 
each ? 

r 

(8) I hire a hcvific at £90 a year; which is assessed in the ratd-book 
at ^ths of its rent; I agree to p.qy the rates u[)on it, viz., 3 poor’s-ratca 
of 9(i., 10(/., and Is. 2d. rc.siioctivcJy in the £, a church-rate of 8d. in the 
£, and a paving-rate of 1«. 7d. in the £: What is the whole annual cost 
of tho house f 

IX. 

(1) Explain the calendar as now in use. On June 21 of 1851 tho 

Duke of M^elliugtoii had lived 30,000 days. Find the day and year of 
his birth. ' 

(2) The fore-wheel of a carriage is 10 feet in circumference, and the 
liind-W'lieel is IGfeet; how many revolutions will one make more than 
the other in 100 miles „ 

(3) A loaded truck weighs 4 tons, 3 qra., 1 lb.; the truck itself 
weighs a ton an/1 a half, and it contains 758 equal packages: find the 
weight of each package. 

(4) A has 35 ponies, each worth 15 guineas,, and B has 24 horses, 

each worth £24. 15.9.: should they exchange, wdiich of‘-them oughi to^ 
give money also, and how much ? ^ 

(5) Sound travels at the rate of 1142 feet a second: If a gun be dis¬ 
charged at the distance of 4^ miles, how long will it be, after seeing the 
flash, before 1 hear tho report ? 



mSCELLAKEOrS QUESTIONS AND EXAMPLES. 13S 

(G) How many times will a dock, which chimes the quarters, strika-.' 
and chime in 1864 ? 

(7) * How long will a person he in walking from Cambridge to Ely, 
a distaneg of IG miles, W'hcn he takes 110 stcps'of 2^ feet every minute 1 

(8) A manufacturer employs GO men and 45 boys, who respectively 
work 10 and 14 hours per day during 6 days of the week, and half the time 
on the remaining day; each man receives Qd, per hour, and each boy 2<i. per 
hour: what is the amount of wages paid in the year % (a year ^ 52 weeks). < 

X. 

(1) \Vliat will be the cxpence of forming a railway 14G miles ia 

length, at 3 guineas a yard ? ^ 

(2) \ gentleman's income is 2000 guineas; ho spends jC 18 per week 
upon personal expences, and his annual subscription to charities amounts 
to £150: what will be the state‘of ids hilances at the end of 0 years 1 
(reckoning 62 weeks to the year), , 

(3) Find the value of 12 lbs., 8 oz. of copper coin, having given that 
12 penny pieces weigh 8oz. 

(4) What is the price of 7 packages of cloth, each package contain¬ 
ing? parcels, each parcel 27 pieces, and each piece 81 yards, at the rate^ 

guineas for 3 yards ? 

(6) A mixture is made of C gallons of spirits at G G. 2 c. 5 m. 
per gallon, 4 gallons at 0 d. per gallon, and 10 gallons at £1.1 fl. 1 c. 5 nt. 
per gallon ; find the price of a gallon of the mixture. 

(G) If 5000 people took in hand to count a billion of sovereigns, and 
beginning their work at the commencement of the year 1852, could each 
copnt on the average 100 sovereigns a minute (without intermission), 
when would they finish their task ? 

(7) I have a b«qik-note of £*20, a note-of-hand for £6.10#. and ia 
several coins, as follows; in copper, 13 farthings, and 45 half-pence; in 
silver, 36 three-penccs, 58 groats, 9G sixpences, 07 shillings, 07 half- 
crowns, and 126 crowns; in gold, 65 Hhlf-guincas, 77 guineas, and 34 
moidores: how much have I altogether? 

(8) In a manufactory there are employed 6 foremen, each at 4s. 6d, 
a day, 63 workmen, caSh at 2s. 9d. a day, 75 boys, each at U. 8d. a da^, 
and 47 giijs* each at Is. 4%d. a day; they work 6 days in the week: how 
muck will their master have to pay in wages per week, and how mudi 
per year ? (a year=52 weeks). 

XI. , 

(1) Divide £G842.14#. bd, among 3 persons, so that the fiilrt ' 
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- J:!avc £5G8.14«. id. more than the second, and the second £728.18*. td, 
more than the third. 

/ 

(2) If a person spend £ld2. 10 *. a week ; what must be his daily 
income that in 15 years ho may lay by £7522. 10*. ? (a year=weeks). 

( 8 ) Find how often 3 cwt., 2 qre., 27 lbs., 15 oz. is contained in 
4 tons, 13 cwt., 2 qrs., 27 lbs., 7 oz.; and verify the result. 

(4) A person bought 4 bales of cloth, each bale consisting of 6 pieces, 
and each piece of 27 yu”ds, at £16. 4*,. per bale; what was the price of 
the whole, and what the rate per yard 1 

(5) Supposing 5000 persons, and 1500 carriages, to pass over 
Waterloo Bridge daily, during the present year, the former pajdng a 
toll of a half-penny each, the lajter a toil of 2 d. each; what will be the 
amount of toll raised at the year’s end ? 

( 6 ) If a person spend 200 guineas during the first six calendar 
months of the year 1853, what is his average daily expenditure ? 

(7) What quantity of tea at per lb., must be given in ex*- 

change for 5 cwt., 3 qrs. of sugar, at 7*. lOid. per stone ? 

( 8 ) A father left 6 sons ; and his property consisted of £500 in cash, 

, and 5 bills of £48. 10 *. Cd. each. He ordered £20 to be bestowed on his 
, burial, and his debts, amounting to £164, to be paid : then the residue, of 

the property to be thus divided, viz., onc-third part to go to the eldest 
son, and the remainder to tlie other four sons in equal portions: what 
was the share of each sou ? 

XII. 

( 1 ) A gentleman sent a tankard to his silversmith, which weighed 
100 oz., 16 dwts., and ordered him to make it into spoons, each weighing 
2 oz., 16 dwts.: how many spoops did he receive ? 

( 2 ) A gentleman’s estate, for the 5 3 'ears ending with 1849, yielded 
£1227> 16*.: how much could he spend one day with another, so as to 
lay by 135 guineas? 

( 3 ) ' The length of a y/^ar being 366days, and that of a lunar month 
being 29^ days, how many lunar months are there in 19 yeare ? 

(4) What is the value of a talent of silver, if silver be worth 5*. per 
' 02 ^ and a talent consists of 1000 shekels, each weighing 219 grains? 

( 6 ) Pivido £17. 3s. 6 rf. by £14. 3*. 6 d. to 4 places of decimals. Can 
theia sums be multiplied together? 

( 6 ) A merchant bought 7 pieces of cloth, each 27 yards, for £65.12*.; 
and sold 66 yards at 6 *. 3y. per yard; at w'hat must he sell the remainder 
^ef yard in order to gain £3.11*. on the whole ? 
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(7) A certain number of xnenj twice as many women) and three times 
as many boys earned in 6 days £7. 15e .; each man earned 6d.) ea^ 
woman fOd., and each boy 6d. a day. ow many were tliere of each ? 

(8) ^ bankrupt owes his creditors £2963, *and pays them 6«. 8|d. 
in the pound. How much docs he pay tlicm altogether ? 


KEDUCTION. OF FKACTIONS. 


132. To find the value of a fractional part of a number of one denomi¬ 
nation in terms of the same or tower denominations. 

Rule. Multiply the given number by the numerator of the fraction, 
and dividfe the product (if possible) by the denominator; if tlierc be a 
remainder, multiply the nun^rator of the fraction which remains by the 
number of units connecting the given denomination with the next lower 
denomination, and divide thb product by the denominator; if there still 
.be a reirfainder, proceed with it in the same way as witli the last re¬ 
mainder, and so on, till you come to the lowest denomination. The 
compound number formed of the integral parts reserved from the suc¬ 
cessive quotients, and of the result of the last reduction, will bo the value 
/tquired. 

Note. If the given number comprise different denominations of the 
same kind : reduce the different denominations to tlic lowest denomina¬ 
tion involved, and the above rule may ,be then applied; or the value 
may be found by the method shewn in Art. (123). 

7 

Ex. 1. Find the value of ^ of £1. 


* Proceeding by the Rule given above^ 


7 - 7v20 _7>:.'> 

gOf£l- - s.- 2 


-.-I 

- 2 

, 1 1x12' 

and 5 of U. = a. - Go.; 


therefore the value required = 17s. 6d. 
Reason f^ the bbove process. 


7 1 

o of £1 is the same as 7 times - of £1, 

O o 


,1 - 20s. 

mdgof£l=-j- 


6s, 

2 * 
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therefore 7 times ^ of £1=7 times =17^i 


Kx. 2. Find the value of - of 13 j. 4d. 

o 


or tlius. 


1 of IQs. 4d = I of 160d. = d., 

6 o o 

= (2y32)rf., 

" =C4rf., ■ 

= 5.y. 4d .; 

2 no n 4rf.) X 2 £1. 9d. 

-v 01 jsj^. 4f/. -- “““ ^^- 

o *0 o 

=^)S. 4d. 

,3 


Ex. 3. Find the value of of £5..13.?. Srf. 

3 r ,o''nj (£5. 134. 9rf.)x3 
- of £5. 13«. 9tt. = ' g ^ , 

£17.1^. 3d 

' 

^ £2. 2.S. 7l<t 

3 3 3 ' 

Ex. 4, Find the value of V of a guinea+ ^ of a crown +~ of 7s. Gl/t 

^ u O 


3 


of 2d, 


3 , . 3x21 C3 , - 

- of a guinea = - ^ s.= = 

and js. (/. = (3 X 3)d.=9d,; 

*X 


3 


therefore - of a guinea = 16?. 9d.v 

3 , 3x5 15 • 

- of a crown “ --- s. = — #. = 


and = 


3 


therefore of a cro>rn= l.y. lOJd. 

5 of 7s. Gd. ^ \^~d. = (3 X 18)d = 54d.=4s. Gd. 

6 5 

- of 2a. = —-’rf. = ;ra. = ljd.; 

4 4 

therefore value required=15,y. Dd. + Js. 10W.+4s. 6d.—1 Jd. 

= £1.2j?. lid-lfd 

=£1. 2tf. 
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Ex. 5. Ftnd the value of f of of £1 •(>} of f of |of£l$ 

of 3 of It. 

|of£lfi = £i^=.£^:r£4f, 

-2 2x20 40 

£y = —a.=-y •.=65 jp., 

5 5x12. 60- 

^ "yr8yA f 

therefore f of £15=£4. 5*. 8frf. 

£3?=£3+£f 
^3 3x20, 60 

£ y— y ^ — 85 #., 

- d. = 'Yd,—0^d.; 

therefore £3i=£3. 8#. 6J/f. 

Joff off of£l=f of£l. 

20 

es-sr 

7 

6 6x12 , 72 , „ . , 

^ ^ -rf.=y ci.=lO^rf.; 

thei-cforc J of f of § of £1 = 2 j. 10^. 

2 - 3 2 2x12 . 

s of of 1^. = = 01 1«. = —j=— a. 

377 7 

therefore required value-£4. 5.9. 8f<f.-^£3. 8«. 6yd. + 2s. lO^d. + Sfd. 

=-£7. 17s. 6 

Ex. 6. Find the value of ^ of a bushel — f of a peck. 

5 - . .5x4, 20 „ . 

of a bus. -- -- - pks.^ks. -^ 2; pks., 

9 pk.= ~ qts.- Q qt 3 . = lj qts.; 

5 

therefore - of a bus. = 2 pks., 1?| qts., 

«/ 

5 - 5x8, 40 eg . 

^ofapk. = —y qts.-y qts. = 5f qts.; 

therefore required value =2 pks., qts.—5f qts, 

= 1 pk., 4jfe qts. 
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Ex. XLVIII. 

(1) Find the respective values of 

1. of £1; § of £1; g of XI; 5^ of a guinea; of a gifmea. 

2. ^ of £1,10«.; # of £2; ^ of half a-crown; ^ of 13^. 4<i. 

0. f » 5 of 1«. Gd.; ^ of 3s. Gd. 

4. 2i^ of 7s. 6d.; f of £2. 3s. 9d.; of a moidorc j § of £135. 
10s. lO^d. 

6. % of 4s. 7d .; It of £1.2s. 9J.; x ^ of 21s.; J of t of 9s. lO^d. 
0. 3j\ of 2s. Cd.; of £4. 14s, 5d.; 5 of ^ of 10s. Cd.; of 

100 guineas. 

7. t of J of jjJ- of 5 guineas; J of £16. 16s. SJd.; 

12s. 6d. 

8. of a cwt.; 2 of,a lb. Avoird.; ^ of a mile ; of an acre. 

9. of a mile ; of a day ; ^ of a yard; f of 3 cwt., 1 qr., 14 ib. 

10. 7t of a lb. Avoird.; Ij of a lb. Troy; 2j of a gal.; 4'i^j of un 

acre. 

11. 3,^ of a hhd. of beer ; 2| of a tun of wine ; 621| of a bus. 

12. 2^ of a load; 3|?g of a cub. yd.; guineas. 

13. I of ^ of 10^ Iirs. J ^ ^» If 7I ^ moidore. 

14 -xlfTi ”*• ^ A of ^2 X 3^. 

15. f of £1 x5}; I of § of £l 

IG. 19| of £5. Is. 1 Jd^ 4 ^q.; 2'i of £8.14s. 2{^d. ^ 84. 

(2) Find the values of 

1. ^ of £1 +f of a guinc« + 3s. 2d. 

2. 15 of £1 + § of 2s. Cd. ■+ y of Is. 
il. f of £1 + ^ of Is. +d. 

4. of of 10s. Gd. + ^s. + ^ of 2s. 6d. 

6. of £1 - g of Is. + § of a guinea - § of a moidorc. 

C. £38 + 74}. + 4Jd. 

7. § of £1 -1 of 2s. Gd. + ^ of Is. 

8. I of 10s. Gd. +1 of 27s. - /i- of 6s. 8d. 

‘9. ^ of £1. 12s. + of ^ ^ guineas. 

10. i^of^of£l + toff of2s. Cd. + I ofl(»Jd. 

11. f of 21s. + ^ of f of £1 of f of bs. + l of ^ of Is. 

12. &of£15+|of siof£1.12s. + f of3d. 
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13. ^ of - of 2 guineas + l i—f of £5. 

14. ^ of a ton + f of a cwt + J lb. 

is. »| lb. Troy + J lb, Troy — f oz. Troy. 

16. of a mile—I of a fm^ + ^xpo. 

17. y?t y J cub. ft, 

1 y. ^ of a qr. + J of a bus. — of a qr. 

19. I of 7 fur., 29 po., yds. + f of S mi.» 3 fur., 37 po., 4^ yds. 

20. 7| of 365J d. + 3^(y of § wks. + J of 5,5 hrs. 

21. of 91 ac., 3 ro., 36 po., 2^^ yds.—| of 6 ac., 2 ro., 17 po, 
25^ yds. 

133. • To reduce a number^ or afractwriy of any denomiimtion, toafrao- 
tioii o/finother denomination.^ 

Rule. “ Reduce the given number, oi*fraction, and also the number 
or fraction to the fraction of wiiich ij is to be reduced, to their respective 
equivalent values in terms of some one and the same denomination: then 
the fraction of which the former is made the numerator, and the latter 
the denominator, will be the fraction required.” 

»Ex. 1. Reduce 3«. 6d. to the fraction of ill. 

Proceeding by the above Rule, 

3s. 6d. = 41 pence, 
ill = 240 X)ence; 

therefore fraction required = 

Reason for the above process, 

ill, or unity, is here divided into 240 eqifnl parts; and 41 of such parte 
hoing taken, the part of unity, or ill, which thev make un. is renrest uted 

Ex. 2. Reduce | of £1 to the fraction of 27s, 

f of £1 = 20 times | of Is. 

5x20 

8 

5x6 
“ 2 
27s.=27s, 


6x5 


therefore fraction required 


2 

27 

6x5 1 25 

2 '’' 27 *' 64 ' 
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' For 27s, is divided into 27 equal parts; and | of £1 is divided into 
of such parts; therefore tlic part o^ unity, or 27«., which the latter repro- 
* . V 25 

•®“‘*’“27=65- 

Ky- 3. Express IB of £1 os the fractipn of a farthing. 

of £1 = (f X 20 X 12 X 4) farthings, 

_ farthings; 

1 farthing!^ 1 farthing; 


therefore fraction required 




For the unit, or fartliing, is divided into 1 part, and £^ conta'ns 
of such parts. 

Therefore the fraction of unity, or 1 farthing, which f of £1 represents, 

IB 1 “ 7 • 

Ex. 4. What part of ^ of a ton is 2^ of 1 of 1^ of a cxvt. ? 

23 of 1J of f of a cwt. = § of ^ of f of a cw t. 


= § x^x| cwt. 
J of a ton = ^ cwt. 


Tlicrefore fraction required= 


f 


=r86*‘ 


Ex^-XLIX. 

(1) Reduce 

1. (3s. 8d. to the fraction of £1; and 3«. to the fraction of 
1 guinea. 

2. 6d. to the fraction of l.v.; and 3s. 4^d. to the fraction of £1. 

3. 7^d. to the, fraction of 27j. ; and 15 sixpences to the fraction of 
13 ^, 4d. 

^ £1. 3s. 4d. to the fraction of £9. Gs. 8d. ; opd 2^. Old. to the 
fraction of lOj. 6d. 

6. £4. 17 j . 6d. to the fraction of £5; and ICf. to the fraction 
of £200. 

6. £18. 78. Gd, to the fraction of £2; and (k. 7id. to the fraction 
of 7$< Od. 
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7< If. 2(f. to the fraction of a moidore ; uid 38. 4d. to the fractitfBi 
of a half-gninea. 

B, 3 qra.f 19 lbs. to tlie fraction of a ton; fuid 01 ^ lbs. to the free, 
•tion of 4 oz. 

9. 3 qrs., 4 lbs. to the fraction of 2 cwt.: and 5 oz., 2§ drs. to the 
fraction of a grain. 

10. 3 ro.y 27^ po. to the fraction of an acre; and 26^ sq. yds. to the 
fraction of 2 acres. 

11. 12Gyds., 2ft., 6in. to the fraction of a mile; and 6 cub.ft., 
100 cub. in. to the fraction of a cubic yard. 

12. 2qr8., 2,^na. to the fraction oSan Eng. ell; and 8 h., 3 m. to 

* the fraction of a day, • 

13. *' 1 stone, 8 lbs. to th^ fraction of a ton ; and 1 sc., ISgi’s. to the 

fraction of a lb. 

14. 2ac., 1 I'D. to the fraction of 9ac., 2ro.; and 1540 yds., 2 ft., 
9 in. to the fraction of 2 miles. 

16. 1 ft., I in. to the fraction of a sq. yd.; and 2 qts., pt. to the 
fraction of a barrel. 

16. 2 wks., 6 days, 7 h., 27 m. to the fraction of a day ; and 1 ro., 
20 po. to the fraction of an acre. 

17> 4 bush., 2^ qts. to the fraction of a load; and 3 quires, 7 sheets 
to the fraetion of a ream. 

18. 2^ guineas to the fraetion of £2^ ; and 2|^cwt. to the fraction 

of 2 tons, 12 lbs. • 

19. 10§' months to the fraction of 13 months ; and 100^ guineas to 

the fraction of a groat. * 

' 20. 6 ft., in. to the fraction of 13 ft., 8,^^ in.; and 1% yds. to ihe 
fraction of in. 

2) Reduce 

1. J of a crown to the fraction of^l: and i of a fazthincr to the 

> fraction of ]«. 

2. ^ 01 1«. to the fraction of a guinea; and ^ of 7a. to the fraction 
of a crown. 

3. f of a guinea to the fraction of XI; and ^ of 27a. to the fraction 
•of 2a. Qd. 

* 4. ^ of a half-guinea to the fraction of £l ; and f | of la. to tiie 
fraction of 2a. Gd. 

5. of £74.13a. 4d. to the fraction of £28; and ^ of a moidore to 
the fraction of 3| guineas. • 
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G. f of a dwt. to the fraction of 1 lb.; and § of 2 lbs. to the frac¬ 
tion of 2^ tons. 4 

7. i of a lb. to the fraction of a cwt.; and ^ of a yd. to the frac¬ 
tion of a mile. 

8. to the fraction of'a penny; and of a mile to the 
fraction of a yard. 

9. I of f of half-a-guineato the fraction of 2s. Gd.; and 1 oz. Troy 
to the fraction of 1 oz. Avoirdupois. 

10. ^ of a pole to tho fraction of a league ; and furlongs to the 
fraction of 2^ miles. 

11. ? of 7.^ of IG^ yards tc the fraction of a furlong ; and 1 of of 

a guinea to the fraction of 2,v. Gd. » 

12. 1 of ICjj. O.^d. to the fraction of 17«. Gd.; and of a lb. Troy 
to the fraction of pennyweight, 

13. J of a lb. Avoird. to the fraction of 2 lbs. Troy; and J of 2.v. Od. 
to the fi-nction of 11 guineas. 

14. II of a French ell to the fraction of a yd.; and 2- of a crown to 
the fraction of ^ of 7^. Gd. 

15. ^ of a sq. in. to the fraction of a sq. yd.; and ^ of & yd. to the 
fraction of an English cll. 

*036 

10. fraction of a day; fraction 

of a farthing. 

) 

^Vliat part of 7 guineas is of a moidore ? 

What part of £9 is I of of half-a-crown ? 

What part of a second is ixroVinr ® ^ 

What part of J of a league is ^ of a mile ? 

"What part of 4ft guineus is 6^- of -jf; of ? 

G. What part of 3 weeks, 4 days, is i of 64 sec. ? 

7. Wliat p-irt of ^ of an, acre is 25 po. 1 

8. What p.irt of of a min. is of a month of 28 daj s ? 

9. 'NV’hat port of ^ of 4 tuns of wine is 3ft hhds. ? 

10. What part of 3 fathoms is of ^ of a pole ? 



Examples, such as the following, are often given. 

Compare the values of ^ of £1, of a guinea, and J of 3a. 
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of a gumea=— 2 ^^- = 

} of 3#. 9id. =. J of 45iii. = (i^ X V)rf; == V 

Therefore the equivalent fractions in one and the same denomination 
(namely, that of pence) are respectively 

V, W» “d V- 

Least common multiple of the denominators='J*x 11 x 8; therefore the 
fractions become respectively 

80x11x8 7040 

"7 X 11 X 8 616 * 

126 x 7 x 8 7056 

“ll'l^'7x8 “ '616 » 

91x11 x7 7007* 

8 x 11 x 7 '' 616 ' 

therefore ^ of a guinea is the greatest, of ill is the next, and ^ of 
Si,. 9\d. is the least. 


•Ex. 2. Express £^—lt ® guinea as the fraction of half-afcrown. 


of guinea=-^^ A 


9 X 20 6 X 21 


Half-a-crown=2Jj.=fff.; 


= (9x2)*.—«. 

36-36* , 

2 

s 


therefore the fraction required=|- = |. 

t 

Ex. 3. Reduce of of £1-^ 61 1#.} to the firaction of a 
tnoidore. 




1C 
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19x 8 7) 

6x8- 48 ) ' 



A moidore=27*.; 


therefore the fraction required^ 


26 145 

X -TTT 

9 48 



18x145 
9 X 24 X 27 


“6832' 

Ex. 4. What fraction .of a guinea together with 4*. Gd. is equivalent 
tol5«.? • 

In other words the question is, “ What fraction of a guinea is equivar 
lent to 15^.—4tf. 6rf., or 10^. Qd. ?" 

Now 10s. 6d. = 21 sixpences, 

1 guinea=42 sixpences; 


therefore fraction required = H = i. 


Ex. L. 

(1) Compare the values of of £1, of a guinea, and ^ of a 
crown, 

(2) Compare the values of ^ of £1, ^ of a guinea, and § of 

165 . 7H ' 

(3) Which is the greater, of a day, cr f of an hour, and by 
how much ? 

(4) Express the ditfere^ce between of £1 and ^ of a guinea as 
the fraction of half-a-crown. 

(5) Expre^ the difference between f of a guinea and ^ of £1 as 
the fraction of half-a-guinea. 

(6) Reduce of a crown of a shilling to the fraction of a 
guinea. 

(7) Express f of 2«. 6d. +| of a guinea +of £1 —^ of a penny 
as the fraction of £5. 

(8) Add together f of £3. 7s. 6d, and § of ^ of 4|^ guineas; and 
reduce the result to the finction of £2. 
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(9) What fracUoB of £10 together with guineas is equivalent 
to 5 guineas 1 ^ 

(10)’ What fraction of 2|cwi Ihgether with Sqra., lilba. will 
^ve a ton and a half? 


REDUCTION OF DECIMALS. 


134. To reduce a decimal of denomination to ita proper value. 

Rule. Multiply the decimal by the number of units connecting the 
next lower denomination with the given one^ and point off for decimalB as 
many figures in the product, beginning from the right hand, as there are 
figures in,the given decimal. The fig'ires on the left of the decimal 
point wiV represent the whole numbers in the next denomination. Pro* 
ceed in the same way with tlfe decimal part for that denomination, and 
so on." 


Ex. 1. Find the value of *0484 ofM’l. 
Proceeding by the Rule given above, 

£. 

*0484 

20 


•9680ff. 

32 

ll’OlOOd. 

_4 

2*4640?. 

therefore the value of '0484 of £1 = llci!. 2*4^0?. 
Reason for the above process, 

9680 _ 116160^ 

k A 


10000 10000 

„ , ^2464 
^^^’■^ 1000 ^* 


10—2 
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^ £x. 2. Find the value of 13*3375 acres. 

Acres 

13*3375 

_4 

1*3500 ro. 

_^40* 

14*0000 po, 

therefore the value is 16 ac.. 1 ro., 14 p5. 

Kx. 3, Find tlie value of *07 of £2. 10s, 

£2. 10s. = 50s, 

• *07 

3*50 s, 

12 

^•OOd. 

therefore the value of *07 of jC2. 10b. is 3f Gd. 

Ex 4. Find the value of 0474G09376 of iTlO. 13ff. 4r/. 

£10. 13^. 4d. = 2560d. 
*0474009375 
_ 2560 

23476562600 

2373046876 

94 921 0760 

121*6000000000d. 

4 

2*^?. 

therefore the value is 121 Jd. or 10^. llrf. 

Ex. 5. P’ind the value of *972916 of £1, 

• £ 

1st method. *972917 

20 

I9'468340r. 

12 

5*600080dL 

_4 

2 * 0003209 . 

therefore the value is 19#. d^d, nearly. 
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14 & 


2 nd method. 


.■972916 of XI, Xrt. (97), 

tif oo:i:n 


„ J -M-,, 

i)ooo6o ^ ^ 


•±\}t 


= 6|d. 

iVofe. The latter is generall/Che better coni^o to adopt. 

Ex. 6. Find the yalue of *375 of a g^nea4-'54 of 8t. dd of 


£2. 15s. 

Guinea. 

•376 

21 

375 

750 

7ii75s. 

_ 

lO’SOOd. 

_4 

2 * 0007 . 

therefore '376 of a guinea = 7^. 

•54 of 8#. 3d.= of 99d. = 64d.=4s.6d. 


027 of £2.16s. = 




s. 


n 


= 8f 66r.=^s.=i». ott. 

Ill/ JL 

therefore the value required-7*- 10j<f.+4r. 6d.+lf. 6rf., 

=13«.10id. 

Ex.Find the value of — of 3J tons—*3405 of qrs. + —r, 

41a/ • 


•320 


of 2cwt., 102 Iba. 

m 

400 


A'® 15\* 1.33x3, 

of 3i ton»=(^j^ X -j tons=.^ tons. 


/133x3 309 

'( o;r-T’«20)cwf.= — ewt 
\ 80 X 4 / 10 

:24cwt., 3 qrs, 21 Ibo. 
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/3405-3 ,5\ 

•3406 of Is qrs.* (-7^- of gj qra. 


/3402 6 

(9995a >‘^1’'^’ 


/ 




= (^^®) ll». = 16SJlbs. 

.O ^ .f-iiv. /213348-21334 1000 

of 2 cwt, 102 lb*. = X - g- of 326j 


moi4 
900' 
157„ 


-:213 


460 


lbs. 

lbs. 


therefore the value of the expression 

=24cwt., 3 qrs., 21 lbs. —16^^ lbs. + 213]7|5 lbs. 
-24cwt., 3 qrs., 6|^lLs. +1 cwt., 3 qrs., 17J^^lhs. 
--1 ton, C cwt., 2 qrs., 22j'yi/5b 


Ex. LI. 

(1) Find the respective values of 

]. -46 of £l; -IGOTn of ill; '87708 of A‘l. 

2. -28125 of £1; -7902 of £1; -359375 of £2. 

3. 6 00625 of £1; -775625 of £5 ; '6876 of 16.». 

4. -0626 of a guinea; -7635 of 10#.; 2 625 of l.». 

6. -056713 of a guinea; 2 76543 of £1; 1 74375 of 10#. 

6. 3 049 of £1; 0425 of £100; 432 of 13#. 4d. 

7. *1876 of 6 guineas ; 1*05626 of 6#. Qd .; ’875 of £3. 6#. 6rf. 

8. 310632 of 12#. 6d.; 27 5 of 2#. 4rf.; 41-376 of 8d. 

9. *876 of a lea.; 2‘5384375 of a day; 6 of 1 lb. Troy. 

10. 6156610416 of £4 ; *046875 of 3 qrs., 12 lbs. 

11. '85076 of a cwt.; 07325 of a cwt.; *045 of a mile. 

12. 4-16625 of a ton ; 3’^26 of a cwt.; 06 of an acre. 

13. 3*8343 of a lb. Troy; 2’46875 of a qr.; 4'106of 3 cwt., 1 qr., 21 Iba. 

14. > 3*8375 of an aero; 8-5 of 18 gallons. 

16. *925 of a furlong; ‘34375 of a lunar month., 
lu. 6-06325 of £100 ; 3'8 of an Eng. ell. 

17. 2*25 of 3} acres; 2*465 of 5 crowna 

18. 1*605 of £3. 2#. 6rf.; 2*0396 of 1 m., 530 yds. 

19. 4-751 of 2 sq. yds., 7 sq. ft; 2<)005 of £63.0#. 3.id. 

20. 2*009943 of 2 miles; 1‘005 of 16 guineas. 
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(2) Find the respecUre values of 

1.. -383 of £l; -47083' of £1; -46^ of 1 lb. Troy. 

2. 5740 of 27s .; 138 of 10*. 6d.; 2-6 of 5s. 

3. '142857 of 2 guineas; 3-2095328 of 17*. Qd. 

4. '063 of 100 guineas; 2'(]n38 of 3*5 xnoidores. 

5. 4 05 of 1^ sq. yds.; "lOS of 2^ miles; 4-90 of 4 d., 3 his. 

6. 3'242 of 24 acres ; of 2^ of 2'h days. 

•5681 

(3) Find the difTcrence between ‘77777 of a pound and 8s. 6‘6648c/.; 
and between *70323 of a pound and d'564ii of a shilling. 

(4) Subtract f of a crown from £l'5lK}76. 

(5) ^ind the respective values of the following expressions: 

1. -68126 of £1 + -376 of 13*. 4rf. + *(5p5 of £3. 2*. Qd. 

2. 3J of 6*. 8c?. — -40972 of a guinea + 2'75 of £30. 

3. £ 634375 + ‘025 of 25*. + ‘316 of 30*. 

4. ‘75 of 6*. Bd. -1-84376 of 4*. + 3‘9796 of 2s. 

6. 2 81 of 365i days 4-6*76 of a wcelc —of 6g hours. 

6. |-of-j’*^of 3 acres—2*00875 square yards+ *0227 of 3J square* 
feet. 

(6) Which is the greater, *0231 of a guinea, or *19 of n half-crown? 


135. To reduce a numhe}- or fraction of any denomination^ id the 
decimal of another denomination. 

,Rulk. “Reduce the given number or fraction, to a fraction of the 
proposed denomination; and then redu|o this fraction to its C'lmivalent 
decimal.” 




1 guinea ~ 21s. , 

therefore the fraction required*^. 
(7 80 

2li« 

13 114206714 


therefbre the decimal required eB‘380062d& 
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Esc. 2. Reduce ISf. G^. to the decimal of £1. 

13j. 6}d.=l62id. = 4»rf. 

i:i = 240d.; 

649 


therefore the fraction = 


3 _^ 

240 960' 


9G0) 649 00 (-67 
6760 . 


7300 

0720 


580 

ATe may work such an exanfrple as the above more expedit'ously, by 
first reducing \d. to the decimal of a penny, w'hich decimal w’iiJ bo *26, 
and then reducing G‘25d. to the decimal of a shilling by dividing by 12, 

which decimal will be *620833, and then Inducing 13‘620833*. to the 

^ • 

decimal of £1 by dividing by 20, which process gives *67604166 as the 
required decimal of £1. 

The mode of operation may bo shewn thus : 

4 I 1-00 


12 6*25 

2,0 I 13 5208.T1 
*6760410 

Ex. 3. Reduce 3 bus., 1 pk. to tho decimal of a load : and verify 
the result. , 

4 I 1*00 
» 3-26 

5 *40625 
*08125 

therefore *08125 is the decimal iVquLrcd. 

•08125 Id. 

6 


•40625 qrs. 

8 

325000 bush. 

4 

100000 pk. 

therefore *08125 of a load=3 bos., 1 pk. 
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Ex. 4. Add together f of 2U., } of a moidore, f of 7«. 6d., and redact 
the result to the decimal of £1. 

f of21j.=V«. = 8#. 4fd.. 

J of 27*. = V'- = 0-»- 

f of 7*. Cxi. = (3*. 9d.Jx5 = 18*. 9d. 
therefore the sum = £2. 7*. 4jd. 

Now to reduce £2. 7*. 4|</. ^c*the decimal of £1. 


12 48 

2,0 7-4 • 


•37 

therefore the decimal required = 2 37. 

P^x. 6. Express the sum of *428571 of £15, ^ of — of f of £1* 12*., 

and f of 3d., as the decimal of £10. 

•428671 of £16 = of £16. 

= ?of£16 = £V 

= £0. 8*. 6?d.; 

i of -^7 of f of £1.12*. = J- of of J of 32*. 

= Y*. = 2*. 3^d; 
f of3c/. = Vd. = lH;, 

therefbre the sum = £0. 8*. 6Jd. + 2*. 3J^d. + Ifd. 

= 6 . 11 *. 


2,0 

10 


11 


C-56 


•655 

therefore the decimal required = *666. 

Ex. 6. Convert £17.9*. 6d. into pounds, florins, &c.; and verify the 
result. 

First Induce 9*. 6d. to the decimal of £1. 

12 60 


2,0 9*6 

•475 
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£11. 9s, 6d. = £l7-476 

=£17. 4a 7c. 5 m. 
Again, £17. 4 fl. 7 c. 5 m. 

' =£17*476 
20 


9-600^. 

12 


GOOOrf. 

£17. 4fl. 7 c. 6 m. = £17. 9^. 6d. 

£x. 7. Express 1 shilling and 1 half-crown in terms of the decimal 
coinage. 

Itf. ~ £^^ = ~ £*05 = 6 cents j 

2s. Gd. £JL£i^%^ £-125 
—- 1 fl. 2 c. 6 m. ^ 

Ex. 8 . Reduce the difference between a cent and a penny to the 
decimal of 3«. 4d. 

Id. — 1 c. = £y^; 
difference =- £ — 5 ^) ~ £ 

‘ = ( j-Jqtj X 20 X 12)d. = |d. 

8s. 4d. 40d. 

1 

fraction= 

decimal = 035. 


■ Ex. Lll. 

\ 

(1) Reduce 

1. C.». 4d. to the decimal of £1; and 8s» 8^. tn the decimal of £1. 

2. 4j». 7.\d. to the decimal of £1; and 15s. lUd. to the decimal 

« * 

of £1. 

3. 8s. 41 d. to the dfccimal of a crown; and iki. to the decimal 

of £1. 

4. 10#. Ojd. to the decimal of £1; and 5#. Bjd. to the decimal 
of£5. 

67 1#. 3Jd. to the decimal of 15#.; and 12#. l^d. to the decimal 
of a gainea. 

a 5s. to the decimal of 13s. 4d,; and 18#. 9d. to the decimal of 27#. 
7 . 13s. 6d. to the decimal of 10#.; and £1.9#. 4j<f. to the decimal 
of£l. 
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8. £3.11^. 9fd. to the decimal of £1; and also to the dedsMl 
. of £2. lOf. 

. 9. 14«. Old to the decimal of 8 guineas \ and ^s, to the decimal 

• of 1guineas. 

10. 0} guineas to the decijnal of £5; and to the decimal 
of £100. 

11. £8. 0^7. lOd to the decimal of 6hd. * 7 guineas to the deci¬ 

mal of £5.10#. lid v ' 

12. 2oz., 13dwta. to the decimal of 1 lb.; and dibs., 2sc. to the 
decimal of 1 oz. 

1.3. 2 qrs., 21 lbs. to the decimal ^f 1 ton ; and S cwt., 3 oz. to the 

• decimal of 10 cwt. 

14? 2 fur.» 41 yds. to the decimal of a mile; and 1 fur., 30 po. to tlie 
decimal of a league. , 

15. 2 sq. ft., 73 sq. in.»to tlie decimal of a square yard; and Sro., 
20 po. to the decimal of an'acre. 

If). 14 gals., 2 qts. to the decimal of a barrel; and 3 qrs., 3 pks. to 
the decimal of a load. 

17. 4 days, IShrs. to the decimal of a week; and 11 sec. to the 
decimal of 5 days. 

18. 1^ guineas to the decimal of £1^; and 1 lb. Troy to the deci¬ 
mal of 1 lb. Avoirdupois. 

10. 2j^ inches to the decimal of 2^ miles; and 1 st., lbs. to the 

decimal of 3J lbs. 

20. 32 pks. to the deciiiiul of 3^ qrs.; and 271 gals, to the decimal 

of 1^ qts. * 

21. 62 yds. to the decimal of 2 Fr, ells; and 1 ton, 2| cw;. to the 
decimal of 1 cwt., 2\ qrs. 

22. 3 wks., to the decimal of 6J hrs.; and 1 min., 2} sec. to 

the decimal lunar month. 

23. 3 reams to the decimal of 19 shcetgj and 3^ acres to the decimal 
of 3} sq. yards. 

24. 33 yds. to the decimal of a mile; 3#. to the decimal of a 

dollar, a dollar being 4#. Qd,; and 7«. to the decimal 

of 10#.,Cd. 

(2) Reduce 

1. I of 13#. 6(f. to the decimal of £1; and f of half-a-crown to the 
decimal of 1#« 

2. f of a crown to the decimal of 21#.; and 6|ewl to thedeefffliji 
of a ton. 
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3. f f of a guinea to the decimal of jCl; and f pk. to the decimal 
of 2 qrs. 

4. ^ of a guinea to the decimal of £2; and of a year to the 
decimal of a day. 

5. ^ of of 40 yds. to the decimal of ^ of 2 miles; and J of 

3^sq. yds. to the decimal of 2 acres, 1 ro. 

C. ^ of 4^ hrs. to the decimal of 365^ days; and 9]^^^ of pecks 
to the decimal of qrs. 

7. 3 lbs., Goz. Troy to the decimal of 10 lbs. Avoird.; and ^oz. 
Avoird. to the decimal of J oz. Troy. 

(3) Express g- of a crown + f of a shilling as a decimal of 7 j. 

(4) Express I of half-a-crow i + *4 of a shilling as a decimal of £2, 

(6) Add togetlier f of a day, | of an hour, and ^ of C hours; and ex¬ 
press the result as the decimal of a week, ^ 

(6) Express the difference of f of a guinea and £ of 7 j. Gd, as the 
decimal of a moidorc. 

(7) Express the value of *03 of 8«. + ‘05 of 2 guineas +1‘8 of 6s, as the 
decimal of half-n-guinea. 

(8) Find the difference between C| half-guineas and £3*525; and 
'**educe the result to the decimal of a crown. 

(9) Add 5}cwt. to 3*125 qrs.; and reduce the sum to the decimal of 
a ton. 

(10) Convert the following suras of money into the decimal coinage 
of pounds, florins, &c., and verify each result: 

1. Gd. 2. lOd. 3. 4|d. 4. 6s. 

5. 10s. Gd. 6.^ 16s. “ 7. £6.12s.Gd, 

8. £54. 7«. 4(/. 9. £20. 19j. 7J</. 10. 16s. 4id. 

11. 14#.816dL 12. £i,. 15«. ll*088d. 13. £3.0«. lld.S'Ol^. 

■PRACTICE. 

_ _ r- 

136. Pef. An Aliquc^^ Part of a number is such a part as, when 
taken a certain number of times, will exactly make up that number. 
Thus, 4 is an aliquot part of 12, 6 of 18, Ac. 

Practice is a compendious mode of finding the value of any number 
of articles by means of Aliquot Parts, when the value of an.unit of any 
denomination is given. 

Practice may be separated into two cases. Simple and (Impound. 

I, SimpU Practice. 

In this case the g^ven number is expressed in the same denomibatioa 
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as the unit whose value is given: as, for instanoe, 26 lbs. at £2. 6». per Jb»; 
or 830 articles at 5s, B}d. each. 

The'Rule for Simple Practice will be easily shewn by the following 
examples.^ 

Ex. 1. Find the value of 129G things at 16.?. 10^. each. 

The method of working such on example is the following: 

Supposing the cost of the, things to be £1 each; 

then the total cost = £12d6; 

therefore 

£ #. d 

cost at lOt?. Qd. each — of the obfjve sum.. — 648 0 0 

cost^at 5s. Od. each = J the cost lit IOj. each —324 0 0 

cost at Is. 3d. each the cost at 5s. each ... = 81 00 

cost at Os. 7Ad. each=| the cost at Is^Sd. each= 40 10 0 

therefore, bj’’ adding up the wcrtical columns, 

cost at IGs. lOi.d. ==£1093 10.0 

The operation is usually written thus: 

£ t d, 

10.?.^-1 of £1 1296 . 0 . O = cost at £1 each. 

5s.~l of 10s. 648 . 0 . 0~co8t at 10s. each. 

Is. 3d.of 5s. 324 . 0 . 0 = cost at 5.v. each. 

7ld. = i of Is. 3rf. 81 . 0 . O = co3t at Is. 3d. each. 

40 . 10 . 0 = cost at 7ld. each. 

£1093 . 10 . Oncost at 16s. lOjd. each. 

Note. The student must use his own judgment in selecting the most 
convenient' aliquot^ parts ; taking care that the sum of those taken make 
up the given price of the unit. 

Ex. 2. Find the value'of 3825 things at £2.17s. 41d. each. 

£. f. d. 

10s. = ^ of £1. 3825 . f) . = value at £1 each. 

_2 

7650 . 0.0 = value at £2 each. 

5s. = ^ of 10s. 1912 . 10 . 0 = value at 10s. each. 

, ,2s. = I of 10s. 956 . 5.0 = value at 5s. each. 

^.vtake ^ of £1912.10s.) 382 . IjD . 0 = value at 2s. each. 

4d,=:|^of2s. 63 . 15 . 0 = value at 4d. eoeh. 

j of 4d, _ 7 .1 9.4J=valae at Jd. each. 

£10072.19.4^=vaIueat£2.l7s.4^.eaG!]u 
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Ex. 3. Find the cost of 165| cwt. at ^2. 6s* 6d, per cwt 

The cost clearly=165 times £2* 6s. Gd .+^ of £2. 6s. Gd, 

£, $. 

6s.—^of£l- 165 0 0 = cost at £1 each. 

2 

830 , 0 0 = cost at £2 each. 

Gd.= ^ of 6s. 41 5 0 = coat at each. 

_4 "2 6 = cost at 6d. each. 

375 , 7 . 6 =coBt of 165 cwt. at £2. 5s. Gd. per cwt. 

1 of £2, 68. Gd,— 1 19 . 92 = cost of cwt. at £2. 58. Gd. per cwt. 

£377 . 7.32^=coat of 165^ cwt. at £2. 5#. Gd. per cwt. 

Ex. 4. Find the value of 6413 things at 4?. lO^^d. each. 

£. 

4#.=^ of £1 6413 ^veslno at £1 each. 

6d.=^ of 4«. 1282 12 . 0 = value at 4ts. each. 

4d.=j^of4j. 160 6 . 6 = value at 6<i. each. 

of id. 106 17 • 6 = value at 4d. each. 

11 13 . 9|jJ = value at each. 

£1501 9 . IIJJ = value at is. 10^gd. each. 

II. Compound Practice, 

Ip this case the given number is not wholly expressed in the same 
denomination os the imit whose value is given ; as for instance, 1 cwt., 

2 qra., 14 lbs. at £2. 2s. per cwt. 

TheHlule for Compound Practice will be easily shewn by the follow¬ 
ing examples. 

Ex. 1. Find the value of 84 cwt., 3 qrs., 14 lbs. of sugar at £12.1 Is. 8i. 
per cwt. 

The method of working such an example is the following; 

The value of 1 cwt. of sugar being £12.11#. 8i, 

£. d 

the value of 84 cwt. of sugar.= 10o7 0 0 

2 qrs. = ^ (value of 1 cwt.) = 6 5 10 

1 qr, = 4 (value of 2 qrs.) = 3 5 11 

14 lbs.(value of 1 qr.) = 1 , 11 6} 

therefore, by adding the vertical columns^ 

. the valne of 84cwt, 3 qrs., 141bs.ss£lOG8 • 0 
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The operation is usually written thus; 

£. *. d. 

2qr8.= |cwt 12 . 11,- 8•=:yaluo oilowt 

_L2_ 

151 .0.0 = value of 12 cwt. 

_^7_ 

1057 .0.0 =value of (12 x7) or 84cwi 
1 qr. = J of 2 qrs. 0 . 6 . 10 = value of 2 qrs. 

141bs.=^ of Iqr. 3 . .2!'. 11 = value*of 1 qr. 

1 . 11 . 5J = value of 14 lbs, 

£1068 . O. 2| = value of 84 cwt., 3 qrs., 14 lbs. 
Ex. 2. Find the value of319 cwt., 3 qrs.^ 16 lbs. at £2.12<r. GcA per cwt. 

£. 4 d. 

2qra.=icwt. 2 . 12 . 6 = value of 1 cwt. 

__ * 10 

26 6 . 0 = value of 10 cwt. 

__4 • 

106 ,0.0 = value of 40 cwt. 

8 

840 .6.0 = value of 320 cwt. 

, * Buhlracting 2 . 12 . 6 = value of 1 cwt. 

837 . 7 . 6 = value of 319 cwt. 

^i of 2 qrs. 1.6.3 = value of 2 qrs. 

14 lbs. = i of 1 qr. 0 . 13 . 1.} = value of 1 qr. 

21bs.= 4ofl41bs. 0. 6. 62 = valuc of 141ba. 

0 . 0 . llJ=valuo of 2 Ibs- 
£839 . 14 . 4^ = vulfte of 319 cwt., 3 qrs.. 16 lbs. 

'Ex. 3. Find the value of 37 yds., 2 ft, 7 in. of silk, at 6#. SJri. *i yard. 

£. ». d 

1 ft. = of 1 yd.« 0 . 5 . 31 = value of 1yd. 

_4 

1 . 1 .. 1 = value of 4 yds. 

_9 

0 . 9 . 9 = value of 36 yds. 

■ 0 . .5 . 3 1 = value ofl yd. 

9 . 1.5 . Oi = value of 37 yds. 
lft^^«fly^. 0. 1. OiV =valueoflft. 

of 1 ft. 0. 1. 9|*y = value of 1ft. 

1 in.=^ of 6 in. 0 . 0.10^| = value of Gin. 

0 . 0 . = value of 1 in. 

£9 . 19 . value of 37 yds., 2 ft, 7 u. 
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^ Note, It will be found most convenient, in all examplei of Practice, 
to work with fractions of a penny, and finally to find the value of . the 
sum of these fractions in farthings, as in the above example. 

Ex. Liir. 

Find the value of 

1. 645 things at 2«. Qd. each; and 69 things at lOe. 6d. each. 

2. 454 things at..2s. 9d. each ; and 72 things at Is. 7d. each. 

0. 52 things at 3s. Od. each ; and 1257 things at each. 

4. 626 things at 8s. Od. each; and 286 things at 12s. Id. each. 

5. 80 things at 4s. 4|d. each; and 37 things at 5s. 6^d. each. 

6. 138 things at ^I. 11s. each; and 580 things at £1. 11s. Gd, 
each. 

7. 95 things at £!• 2s. Gd. each ; and 107 things at £24. 6s. 2d. 

each. I 

8. 457 things at £1. 8s. 6d. each ; and 88 things at l^d. each. 

9. Ill things at £2. 6s. lOd. each; and 9251 things at 14s. lid. 
each. 

10. 4681 things at 8|rf. each; and 1209 things at 13s. Id. each. 

11. 1450 things at £1. 7s. 8d. each; and 249 things at £2. l(3's. 9d. 
each. 

12. 898 things at 18s. 7£d. each; and 405 things at 19s. 8][d. 
each. 

. 13. 744 things at £19.19s. each; and 421 things at £4. 2s. 6^d. 
each. 

14. 1593 things at 9s^ Old. each ; and 6602 things at 7s. If dL each. 

15. 7382 things at £3.15s. 4|d. each; and 5614 things at£14.14s.'51d. 
each. 

16. 6573 things at £6. 18s. lOfd. each; akd 37271 things at £6. 

13s. 0|d. each. 

17. 51143 things at £4. ^7s. 9fd. each; and 6293 things at £7. Os. 
llfd. each. 

18. 3027 things at £5.12s. 2|d. each; and 4945 things at £1. Os. 
Ifd. each. 

19. 7331- tilings at £1. 9s. 4d. each ; and 7514 things at £2.17s. 

lOd. each. * ‘ 

20. *' 1418f things at 7s. 9|d. each; and 1178| things at 16s. Od, 

each. 

21. 1762f things at £1. Is. 10}d. each ; and 5555f things at 6s, 
each* 
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22. 401df things at £2* 16f. 6|<f. each; and 600d^ things aflSe* 

each. • 

23. C4441§ things at £10. 14#. lO^d. each; and 5109,^ things at 
~ £4. 16#. 4^. each. 

24 . 43'65 things at 8#. ll^Yi each; and 147'C25 things at 19«. 
ettch. 

25. 1430 things at each ; and 7866 things at 2#. 6}^. each. 

26. 7400 things at 4#. O^cf. each; and tilings at 6s. lO^fd. 

eacli. 

2^. 6352 things at £1.13#. 7'^d. each; and 2731 things at £4. 8«. 
each. • 

28. /'ind the value of 6 cwt., 2 qrs.* 14 lbs. at £2. 5s. Gd. per cwt. 

20. o Find the value of 31^ cwt., 3 qrs., 7 lbs. at £6. 7#. 8rf. per cwt. 

30. Find the value of 72 cwt., 3 qrs., 17 lbs. of sugar at £1. 4#. 6dL 
' per cwt, 

SI. Find the value of 60 cwt., 3^rs., 12 lbs. at £7.13#. Qd. per cwt, 

32. Find the value of 3 cwt., 2 qrs., 16 lbs. at £3. 7#. 6d, per cwt. 

33. Find the value of 9 yds., 2 ft., 10 in. at 6s. 74d. per yd. 

. 3^1. Find the value of .39 cwt., 10 lbs. at £3. 15#. 7^^. per cwt. 

, *3.5. Find the cost of 80 cwt., 2 qrs., 14 lbs. at £1.17*. 3\d. per qr. 
3(5. Find tlie value of 15 oz., Gdwts., 17grs. at 5*. lOrf. per oz. 

37. IVliat is the rent of 23 ac., 3ro., 5 po. at 21 guineas an acre ? 

38. M'liat is the cost of 7 cwt., 1 qr., 15^1b8. at £2. 0#. 7d. per 

cwt.? * 

39. What is the rent of 225 ac., 1 ro., 10 po. at 13#. 2\d. a rood? 

40. Find the cost of 22 qrs., 4 bus.,*3 pks. of wheat at 5s, 8|d. 

• per bus. 

41. Find the cost of 2 tons, 15 cwt., ^7 lbs. at £5.11#. 7^d. per cwt. 

42. Find the cos# of 40 sq. yds, 8 sq. ft., 114 sq. in. at 13#. 7-^d. per 

sq. yd. 

43. Find the cost of 2 hhds., 1 bar.* 5 ^ts. of beer at £2. Os. 6d, a 


SQUARE AND CUBIC MEASURE. 

CROSS MULTIPLICATION, DUODECIMALa 

ld7> Definitions ; 

^1) A PARAixBLoo&aif is a four-aided figure, of which the opporft# 
sides are patallel. 


U 
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^2) A Rectakot.f. is a right-angled pan^elogram, 

(3) The Akea of a figure li the quantity of surface contained 
in it; ond is estimated lU'rncrieally by the number of times or parts of a 
time it contains u certuln fixed urea, which is assumed fur its UiCosuring 
unit. 

(4) A Solid is that which hath length, breadth, and tbickneas. 

(5) The Capacity, or Volume of a solid, is the quantity of space, 
conijtrehending length, breadth, and thickness, which it contains or 
takes up. 

(C) The word Content is also frequently used to denote length, area, 
and capacity or volume ; the ler.'gth of a line being called its linear cou- 
Imt; the niva of a figure, its Aiperficial content; and the capacity or 
volume of a body, or of a portion of space, comprehending length, jreadlh, 
and thickness, its solid confen*. 

(7) A Pahallelopipkd is a solid contained by six quadribateial 
figures, whereof cfvery opposite two are parallel. 

(8) A Hixi'angulak Pauallei.opiped is one in M’hieh the sevci.tl 
angles of the quadrilateral figures, w hich contain it, are right angles. 


138. By reference to the Tables, Arts. (lOtJ, 107), and the observ/»- 
tions upon them, we see tliat, in the sense there indicated, length multi¬ 
plied by lengtii produces urea, and area multiplied by length produces 
capacity; the units in the products in these ca■^cs differing in kind from 
the units in the factors; thus, a rectangular area, whose adjacent sides arc 
4 and 3 feel respectively, is divisible into (4x3) or 12 equal squares, as 
shewn by the aecomijanying figure, the length of 
a side of eacli square being one linear foot, 'i'he 
rectangular area in this ease is said to lie the pro¬ 
duct of the tw'o adjacent sides, represented respect¬ 
ively by numbers, the units in the numerical pro- 


3 9 1 0 I 1 1-[ j 


duct being no longer lincaT^feet,ebut square feet. Similarly, if the adjacent 


edges of n rectangular parallolopjpcd he 3. 4, and 2 feet, respectively, .lie 
capacity of the solid is equivalent to 24 cubes, each contiiiniiig one cubic 
foot; and thus the capacity of the parallelopiped is correctly expiesscd 
by ti'.e product of the three adjacent edges rcprescuted rcsjiectivclyby 
numbers, the units in the numerical product being no longer nnear feet, 
as in the ‘factors, but cubic feet. 

Perhaps the readiest way of working examples in square and cubic 
measure is that of reducing all the different denominations to the saine 
denomination; and proceeding os in the examples sulijomed. 
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Ex. 1. Find the iirea of*8 rectangular court-yard 17 ft. 6 in. Ig^ig, 
and 13 ft. 4 in. broad. 

. The area=(l7ft 6in.) X (13ft. 4in ) 

r35 * 40\ 


/»5 • 4U\ « 

= (2 x 3-)«4- ft- 


700 . ^ 

= sq. ft. 

- 233| sq. ft 

= 25 sq. yd8.^8sq. ft., 48 sq. in. 

Ex. 2? Find the expense of paving a floor, wliosc length is 33 ft. 2 in. 
and breadth 18 ft., at 6«. per square yard. 

Area of floor - (33 ft. 2 in.) x f8 ft. 


=-3.3;\ft. x.l8ft. 
= l xlSjsq 


(' 
-( 


199 18 

6 9 


sq. ft. 

^ sq. yds 


109x 2 

6 


sq. yds. 


Therefore cost, which- cost per yard x number of yards 

. / 199y2\ 

X -^js. 

• ^-398#. 

= £19:i8tf. 

Ej^., 3. How many square yards, feet, and inches will remain out of 
400 square feet of carpeting, after covering the floor of a room 21 ft. 9 in. 
loD^ and IG ft. 11 in. biuad ? 

Area of the floor = (21J x 16f^) sq. ft. 

/87 20.3N - 

= (7x12/I-ft- 

29 x 203 . «8«r „ 

- - . aq. ft. = „ sq. ft. 

4x4 ^ 10 ^ 

Therefore the number of square feet of carpet remaining after covering 
5887 


the flocjr = 400 — 


16 


11—2 
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6400-5887 ' 

. 16 
513 
“ 16 

-32 sq, ft.j.Osq. in, 

= 3 sq. yds., 5 sq. ft., 9 sq in. 


Ex. 4. Find the capot’ity of a cube, .of which each edge is 1 ft. 8 in. 

!< 

Capacity = length x breadth x height, 

= (]» xlgx]^)cub.ft. 

= 6 ’'3’'3')'“’’ '^ 

10K 

27 cub. ft. 

= 4 cub. ft., lonftcub. ill. 


Ex. 5. A block of stone is 2 yds. 1 ft. 3 in. long, 1 ft. 7 in. broad, and 
2ft. thick , find its solid content, and its value at 2.v. JV/. per cub. ft. 

Its content--(2 yds. 1 ft. .3in.) x (1 ft. 7 in.) x 2 ft. 
r. 71 ft. X 1 ft. X 2 ft. 

- (7f X 1 X 2) cub. ft. 

(fil ^ 

‘>0 X 10 

—~ cub. ft." 22 cub. ft., 10.‘)6 cub. in. 

2 X 12 


. , Vo, -9 x19\ KmO 

Its value == (2* X U’ ~ “jp" A’. — 2.1U. / Id. 


Note 1. Since linear feet multiplied by linear feet give square feet, it 
follows that square feet divided by linear feet give linear feet. Similarly, 
square yards divided by linear yards give linear yards, and so on. Agsiin, 
since linear feet multiplied, <)y Square feet give cubic feet, it follows that 
cubic feet divided by linear feet give square feet, and cubic feet divided by 
square feet give linehr feet. 

Note 2. When surface alone is concerned, length and breadth, or 
lengtli and height, or breadth and height, have to be multiplied^together;, 
hut never length and breadth and height to be multiplied together*, the 
latter only takes place where solid content is required. 

£lx. 6. Find the expense of carpeting a room 15 ft. 9 in. long, and 
ft. 5 in. broad, with carpet J yd. wide, at 4a. per yard. 
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Area ojf floor ^ x 12;^) sq. ft. 

y? , y .n . vJs. 


fes 14a ]\ 

12 


It is clear that the required length of carpet in yards x given width of 
carpet in yards must give the whole area of floor in square yards; 

req**. length of carpet in linear yds. x -linear yd. - (| "jT ) y^*- 

rcq**. length of carpet in linear yds. x 2 linear yd. x 


j linear 


^ linear yd. 


di .^1 f r , 7 149 4 7x149 

or, rcq**. length of caritfet m linear yds.= - x - - x - —-— 

* 4 iI2 t> IJi X 

* f * /. 7 x149\ 

cost of carpet = I 4 ^ j *> x'il 


=^£5. 15tf. lO^rf. 


Ex. 7. What must be the length of a beam, the end of which Is 
18 sq. in.j in order that its solid content may be the same os that of an. 
other beam, whose width, depth, and length are resjiectivcly 4 ft. 0 in., 
3 ft. 9 in., and 12 ft. 10 in. ? * 

Content of 1st beam = (length of beam in linear ft. x 1^ x 11} cub. ft. 

.2nd. — (4.J X 3^ X 12g) cub. ft. 

B^’’ the question, 

(length of beam ia linear ft.xltxl|[) cub. ft. = (41 x SJ x 12§^) cub. ft. • 


.'. ^length of beam in linear ft. ^ ^ 

X I) ft. 


15 

" 4 " 




cub. ft. 


(2 X sq.ft. 


or length of beam in linear ^ = 2 ^3 ^3 


= =061=96 ft.3m. 

= 32yda0ft.3iiL 

Ex. 8, Find th^ expense of punting the walls and ceiling of a xoom^ 
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lieight, length, and breadth are 17 ft> 6 in.,.35 ft. 4 in., and 20ft. 
re«i>cctively, at *i\d. jier sq. yd. 

The area of 2 of the walla = 2 length x height, 

.of the other 2...= 2 breadth x height, 

.of the ceiling '= length x breadth. 

Therefure whole area to be painted 

=- 2 height x length'*^ 2 height x breadth + length x breadth 
—2 height x (length + breadth) + length x breadth 
2 X 17^ ft. X (35J + 20)ft. + (35 J x 20)sq. ft. 

= ("2 X ~ X 55J “ X 2C^ sq. ft. 


7030 /703O 1\ , 

=- sq. ft. ^ - g- ■ ^ y) sq- y<is. 

therefore cost — x x ^ d. 


£9. 36. Gjd. 


Ex. 9. Let it be required to find the expense of papering the 
of the above room with paper | yd. wide, at l3^rf. per yard, there being 
three doorways in it, which each measure 7 ft. by 4^ ft. 

Now area of walls to be papered 


c 


= ^2 X 171 X 55J-3 X 7 X sq. ft. 

11053 . /11053 1 \ . 

=.___-sq.^ft. = (^-__x-j8q.yd3. 


no. of linear yds. of paper rcq**. x linear yd.= 


'11053 


I 


C 



.’. no. of lii^ar ;^d8. of paper req'*. 


11053 



Therefore co8t=(^ x 1— x 1 

«=£18. 86. 5l</. ' 

w ». I 

130. It may be well to note tliat each of the foregoing Examples in 
square and cubic measure might have been worked by bringing all the 
denominations into the lowest denomination, or by redacing the Idwer 
'denominations into decimals of the highest involved. 
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There is howcvei; a method of working examples in square and cubic 
measure without reducing the different denominations to the same^'^eno- 
luination. Thb method is styled C^noss Mri.Tm.icATroN on Duodeci* 
MALsj oqd it is generally employed by pniitters, bricklayers, &c., in 
measuring -work. They take the dimensions of their work in feet, inchesr 
}tarts, ikc-t decreasing from the left to the right in n twelve-fold propor¬ 
tion; thus, 12 inches — 1 foot, 12 parts = 1 inch, &c.: the inches, parts, 
&c., are termed primes, seconds, thirds, and are distinguished by« 
tlic accents ', ", &c. placed a little to the right above the numbers to 

which they belong. 

'Fhe Rule for performing Cross Multiplication is the following : 

^rri^c the tenns of the multiplier ainder the com'sponding terms of 
the iniiitiplicand. Multiply every ternv in the multiplicand, beginning 
at the lowest, by each terfn of the multiplier successively, Ix^ginning 
Aviih the highest; divide taicli product which is not of the denomination^;^ 
of feet by 12, add the quotient to the next product, and place the re-^ 
iiiaindor under tho term of the multiplicand just used, when the deno- 
inirKalion of the multi[>lier is foot, one place removed to the right w'hen 
it is primi's, two places when it is seconds, three when it is thirds, &c. 
A!^d tl le products together, carrying 1 for every 12, and the sum will4>e 
the answer. 

Ex. 1. Multiply 4 ft. 7 in. by 9 ft. G in. 

Proceeding by the Rule given above, 

4. 7' 

9 . G' 


41 . 3 


2 . 3 . 6'^ 

43 . 0 . 0'^ 


which is the required product, and is = 43 square feet f tbs of a square 
foot (or 6 (superficial primes, as they are gilled) + I'^sths of a superficial 
p*rime, i.e. ^J^ths of a square foot (or 6 superficial seconds, as they are 

called^ * 

We may express this product in square feet and inches, thus: 



0 C 
^— + — 

12 144 


^ sq. ft. = 43 s<5. ft- +(^ 44 ^ ) n 


ft. 


# 


= 43sq. ft. TByfiq. in. 
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Retuon for the above process, » 

9 ft X 4 fit. = SC sq. ft; 

9 ft. X 7'= ^9 sq. ft- = ^ s*!- ft* 

' /CO + S\ ^ 

=V 

5= 5 sq. |t. + sq. ft. 

— 5 sq. ft. 4- 3 superficial primes. 

6' X 4ft = X 4^ ft. =-■ “ sq. ft — 2 sq. ft; 

«'" ^'=(r2" il) “1- =m r’- " Cu/) '1- =■' (i ^ m) "• 

= 3 superficial primes -t- C superficial seconds. 

Now 36 sq. ft 4- 5 sq. ft. 4- 3 superficial primes f 2 sq. ft. 4- 3 supcrficiai 
primes + G superficial seconds 

= 43 sq. ft 4- 6 sup. primes 4- 6 sup. seconds 


■( 


144 


434- 


12x64-6 


3j) “I- 

^ sq. ft 


" ■ 144 

- 43 sq. ft. 78 sq. in. 

JVote. Attention to the accompanying geometrical figure may per¬ 


haps explain more clearly the A. 
result obtiincd by multiplying 
9 ft by 7 primes. 

Take >12?=-9 ft, 

>lC=-7ft., 

AD=^'m, r- 
Then 9 ft x 7 ft., or rcct. .4 5, 

>4C= rectangular figure ACE By 
which contains C3 sq. ft., and 
9 ft. X '/ primes, or rect. ABy 
A D^rectangular figure ADFB, C 
'which is ^jfth part of 03 sq. ft. 

For since there are 12 lines in ACy each =ADy it follows that there 
are 12 rectangular figures, each =ADFB in rectangular figure ACEB, 
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Ex. 2. Multip]^^ 174 ^ 3 Jn. 6 pts. by 12 ft 6 in. 3 pto. 

17 . S' . (T^ 

12 . G . 3 

207 . G .0 


8 . 7 ! 9" . (/" 

4.3 . 10"' . 0"^ 

210 .,C* . 0 . lO'^To'^ 

1 0 10 ® ^ n 

2 144 12 X 144 12 x 12 x UiJ ^ ^ 


=^21G sq. 




sq. ft 


^10 (> 

- 21 c sq. ft. + 72 sq. in. + p, sq. in. 4- sq. in. 

> 

Ex. 3. Find by cross multi])licatibn the capacity of a cube whose edgo 
is 2 ft. 8 in.; and prove the truth of the result hy vulgar fractious. 

ft. 

2 . 8 
2 . 0 


5 , 4 
1.9. 4" 


7 . 1 

2 . 8 


4" 


14 . 2 8 > 

4.8 10 . 8"' 

J8 . 11 . C’ . 8 


= 18 cub. ft, 4 . cub ft. 


=18 cub. ft.+ 


1584 + 72 + ^ : 


cub. ft. 


1728 

= 18 }ri l fh 

= 18 cub. ft. 1G64 cub. in. 
Proofiby I'ulgar Fractions. 

Content-= (2f x 2^ x 2§) cub. ft. 

= 18 cub. ft. 1G64 cub. in. 
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In tlie examples of Cross Multiiilicatjon jre ace that a mixed 
decimal and duodecimal’ scale of notation is employed, the figures of the 
f»ct being expressed and multiplied* in the ordinary way; whereas in 
other places the number 12 is always used instead of 10; Cross^Multipli- 
cation is not, therefore, properly termed Duodecimal Multiplication or 
Duodecimals; because, although the different denominations are con- 
net’ted with each other by the number 12, still the different digits of those 
denominations are eonncctvd with each other by the number 10. 

Ex. LIV. 

1. Find the area of a rectangular board, whoso sides arc 2 ft. 9 in. 
and 10 ft. 4 in. respectively. 

2. A loom is 17 ft. 3in. long, and 18ft. lOin. broad; find the area of 
the floor in feet and inches. 

3. Find the number of square feet and inches in a rectangular piece 

ground 0 ft. 3 in. by 3 ft. 5 in. 

4. The floor of a room, whicli is 15^ ft. wide, contains 01 sq. yards ; 
find the length of the room. 

5. A rectangular plot of ground 2G ft. broad contains 02 sq yds. 4sqitt; 
filTd its length. 

0. Find the breadth of a room, whose length is 22 \ ft. and whose area 
/ is 307ft. 

7.,, How many planks 12 ft. Cin. long, and 8Hn. wide, will floor a 
room 50 ft. by IG ft ? 

n. Find tlic area of a squrre building, whose side is 20 yds. 5 in. 

0. An area, measuring 30ft. Gin. by 8 ft. 9in., is to be paved; what 
will it cost at the rate of Bd. per sq. ft. ? 

10. Find the cost of a slab 5 ft. 7 in. long, and 3 ft. 8 in. broad, at 3«. 
per square foot. 

11. Find the area of a floor which measnres 18 ft. 6 in. by 12 ft. 3 in., 
and the expense of eftrpeting it at Ss. per square yard, 

12. What will be the expense of painting the surfaces, which mea¬ 
sure %’espectively as follows? 

^ (1) 23 ft. G in. by 20 ft., nt 4e. Cd per sq. yd. 

(2) 14 ft. 3 in. by 11 ft 11 in., at Ic. 4d. per sq ft, 

, (3) 13ft Cin. by 8ft, 0 in, at 7e. Sd per sq. yd. 

13. Work by Cross Multiplication each of the followdog examples, 
and prove tlie trutli of each result by Vulgar Fractions. 

( 1 ) 18ft. Gin. X by 14ft. Tin. 
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(2) 23(t.8iiyM^y iqftOin. 

(3) 27fk.e'.9''xbyeft 3'. 

(4) 22 ft. 82 in. x by 16 ft 7^ ift. 

' (6) 4 ft. O'. 6" X by 9 ft 4'. 7". 

(&f 75 ft. 7^ in. X by 38 ft, 3J-in. ' 

(7) 5 yds. 2 ft. 2 in. 3 pt8. V by 5 yds. 11 in, 7 pts. 

14. How many yards of carpet J^yd. wide will cover a room 40 ft 
C in. by 24 ft. G in. . 

15. What lenjfth of papef J of a yard wide will be required to cover 
^ a wall 16 ft. 0 iu. long by 11 ft 3 in. high ? 

/\q. Find the cost of a carpet J yard wide at 3s. Od. a yard for a room 
' 20 feet by 10. * 

17. •Find the expense of carpeting the following rooms: 

(1) 12 ft. 4 in. long, fnd 12 ft. 0 iu. ])road, with carpet 2 yd. wide, 
at 4s. Gd. a yan}* 

(2) 20Ht. long, and 14] ftf brood, with carpet gyd. wide, at 
3.s‘. Gd. a yard. 

(.3) 15 ft. 0 in. long, and 12 ft 9 in. broad, with carpet 24in. wide, 

at 7s. Cd. a yard. 

(4) 2G\ft. long, and 18 ft broad, with carpet | yd. broad, At 
3s. 4d, a yard. 

(5) 10ft. Tin. long, and 13ft. 11 in. broad, witli carpet 26in. 
broad, at 4s. 8d. a yard. 

Find the content, and (when required) the cost, of the folld^ing ; 
(,1) A piece of timber, wdiose length, brcafltli, and tlticknew are 
respectively 54^ ft., 6 ft., and 2Tt. 6 in., atOd. a solid foot 
(2) A cul}e, whose edge is 1 ft. 8^a., at Gd. a solid inch, 
if 3) Digging a cubical cellar, whose length is 12 ft., at Od. a solid 
yard. * 

(4) A cistern G feet deep, having a square bottom of which each 
side is 2^ ft 

(5) A wall 1000 ft long, 10\ ft. higli, and 2 ft in. thick. 

(6) A cube, whose edge is 13 ft. 7'. T\ • 

,10. Find the number of feet and inches in the floor, and the nnmber 
of pubic feel and inches in the volume of a room 23 ft 10 in.* loilg:« 
18ft. 4in. broad, and 11 ft. Sin. high. 

23. Find the length of paper, ^tht of a yard wide, required to fsovev 
* tile svalls of a room, whose length is 27 ft* 5 ip., touadtii 14ft. 7 iii«A 
'and height 12 ft. 10 In. 
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21. WTiat would be the cost of paintrag' t'iS •bur walls of a room 
whose length is *24 ft. 3 in., breadth 15 ft. 8 in., and height 11 ft. 
G in., at 4s. a square foot ? 

22. Find the expense of painting the walls and ceilings of each of the 
lirst two, and the walls of each of the last two of the following 
rooms: 

(1) A room whose length is IGfi. 8in., breadth 15 ft. 0 in., and 
hciglit 14 ft., at U-. a sq. yd. 

(2) One whoso length is l.'Jft., breadth 10 ft., and height 9ft. 
9 in., at 1^. 4d. a sq. yd. 

(3) One whose circuit isr 41.}ft., and height Oft. 5in., at lid.a 
sq. yd. 

(4) One w'liose circuit is 72 ft., and height lOj feet, at lOJd. a 

sq. yd. • 

And find also the expense of papering the walls of the first 
two of the above rooms with paper 1 ft. Din. wide, at the 
following prices—the first at 3s. Gd. a yard, and the second at 
1«. 2d, a yai'd. 

23. The length, breadth, and height of a room arc 7 yds. 1 ft. 3 in.. 
5 yds. 2 ft. 9 in., and 4 yds. G in., respectively. What length of 
paper two feet broad will bo required to cover the walls, and 
wliat will it cost at dd. per yard ? 

2i Supposing tho cost of a caipct in a room 25 feet long, at Bs. a 
square yard, to be £6. Bs., determine the breadth of the room. 

25. In a rectangular court, which measures 96 ft. by 84 ft., there arc 
four rectangular grass-plots, measuring each 22ift. by 18 fi.; 
find the cost of paving the remaining part of the court at per 
square yard. 

2G. If a piece of cloth be 945-yds. long, and IJ^yds. broad, how broad 
is a piece of the some content, whose length is 74^ yds. ? 

27. How many sq. ft. and sq. in. remain out of 313 sq. ft. of carpet¬ 
ing, after covering a room 16ft. 9in. by 12ft. 11 in.? What is 
the price of the requisite carpeting at 3s. Cd. a yard ? 

28. On laying down a bowling-green with sods 2 ft. 6 in. long by 9 in. 
^ w’ido, it is found that it requires 75 sods to form one strip extend¬ 
ing tlie whole length of the green, and that a man can lay down 
one strip and a quarter each day: find the space laid down in 8 
days. 

29. A piece of land, whose length is 151 yds. l^ft., and breadth 
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35 yds,, is to b^fT^ehanged for part of a strip of land of tlie wme 
quality, whose breadth is 15 y^. 2^ ft. Find the length of the 
equivalent strip. 

3o! Find the difference between tlie content of a floor 80 ft. 9 in. long 
and C5ft. Cin. broad, the sum of the contents of three 
others, the dimensions of each of wliich are exactly one-third of 
those of the other. 

31. A reservoir is 24 ft. 8Jif. long, by 12ft. 9 in. wdde ; how many 
cubic feet of water must bo drawn off to make the surface aiuk 1 
foot? 

32. Divide 1532 ft. in. by 81 ft.«S)in.: and And the breadth of a 
roc^m, the length of wdiicli is 17^ ft., and tlic area 2505 

33. Wow many sq. ft. of^ glazing arc contained in the windows of a 
house of 4 stories, each story containing 12 windows, tho breadth 
of each window being^l ft. 0 in.; the height of the windows on tho 
ground and fii-st floors being 7? ft., on the wcond floor (ift. 10 in., 
and on the thii'd floor Cft. ? AFliat will the cost be at lOrf, a 
sq. ft. ? 

• 34. IIow many bricks will be required to build a wall 20 yds. long^ 

, 7i- ft. high, and 14 in. deep; supposing a brick to be 9 in. long, 3} 

in. broad, and 21 in. dec>j) ? 

35. How many tons of water arc there in a cistern 18 ft. 8 in. long, 
18ft. 4in. broad, and Oft. 9in. deep, supposing a cubic foot of 
water to weigh 1000 oz. ? 

30. How many rods of brickwoik are there in a w'all 77 ft. long, 
10 ft. high, and 1 ft. 10.^ in. thick ? * 

<17. Find the expense of painting th^ outside of a cubical iron cheat, 
whose edge is 2 ft. 5 in., at 1#. Iki. per sq. yd. 

38. AVliat will the painting of a room cost wliich is 20] ft. long, 
10,] ft. broad, nnd 10ft. high, eonUiiniiig 2 windows whose dimen¬ 
sions are 7 ft. by 4 ft. each, at the mte 2«. 0</. pet* sq. yd. ? 

CO, A piece of cloth 5 times as long as brood cost i’lO ; supposing the 
price of cloth to be 4«. 9^. a square yard, find the diinensions of 
the piece. 

40. IFhat length must be cut off a straight plank 1^ ft. broad, ftnd 
^ 2^ ft.Mccp, in order that it may contain 11 cubic ft. ? 

41. A Turkey carpet, measuring 11 ft. Gin. by Oft. 8in., is l^d 
down on the floor of a room measuring 14 ft. by 12 ft. Gin.; deter¬ 
mine the quantity of Brussels carpet, f yd. wide, which will 
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* Kquircd to coniplote tho covoiing of vrhat will be Uie 

coit of it at OH. a yard ? , 

42. Shew by Croaa M,u Hi plication and by V ulgar Fractions how many 
cubic feet arc contained in a beam 20 ft. 4 in. long, 1 ft. 5 in. broad, 
and loin, thick. , 

48. If COyda. of carpet, f yd. wide, cover a room which is lOlyda. 
long, hnd the width of the room. 

44. if a postage staiilp be an inch'lpng and |th8 of an inch broad, 
liow many stomps will bo required for papering a room IG ft. 10 in. 
long, 15 ft. 0 ill. broad, and 12 ft. C in. high ? 

45. The length, width, and height of a room are respectively 3Cft., 
24 ft., and 20 ft. ; liow nniny yards of painting oie there in the 
walls of it, deducting for a fire-idacp 6 ft. by 5\ ft., and ),wo win- 
doifrs, each ft. by 8;^ ft.? 

What would it cost to paper the abeve room with paper 2’ft. 
wide, at 11^/. a yard ? 

40. liow many bricks, eacli 0 in. long, 41 in. wide, and 8in. tliick, 
will be required for a wall 100 yds. long, 15 ft. high, and 1ft. 
lOjf in. tliiek ? 

47 . A gentlenum has a garden 200 ft. long and 100 ft. broad, and a 
gravel walk is to he made to run lengthways across it; how wide 
must the path he so m to take up Jth of tho garden ? 

40. A wall is to be built 15 yds. long, 7 ft. high, and 10 in. thick, con- 
' taining a doorway Gft. high, and 4 ft. wide. How many bricks 
will it require, tho solid content of a brick being 108 cubic inches? 

40, AV'liat would be the cost of paving a road of a uniform breadth 
of 4 yards extending rojind a Tcctangulnr piece of ground, the 
length of wliich is 85 yds., and breadth 5Cyds., the cost of paving 
a 'square yard being 1#. 2d.? 

50. lIow' many paving-stones, each of them a foot long and of a 
foot wide, will he ruquited for paving a street 45 ft. wide, sur¬ 
rounding a square, the side of Wihich is 225 ft. ? 

51. What will ibo tl^c expense of paving a rectangular court-yard, 
whose length is 1 ill ft. and breadth 08 ft., with pebbles, at 9i. per 

' sq. yd.; and by huw much will tho expense* be increased if a 
granite path, 5.^ ft, wide, at 10^. 6d. per sq. yd., bo laia down oil 
round-between the outside walls and the pebbles? 

52. A gentleman wishes to raise his lawn (wliich is 1902ft. long and 
1020 ft. broad) 2ft., and for that purpose digs a moat round it 
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17 yds. broad fwit; supposiDg the dopth of the mook to 

be uniform, how deep must it ^ in order *that ho may have soil 
sufficient for his purpose ? ^ 

63. Find the expense of lining a cistern, 10 ft. 3 in. long, 6 ft. 6 in. 
broad, and 5 ft. 4.1 in. deep, with lead, at £2. *2s. a cwt., wluch 
weighs 0 lbs. per sq. ft, 

54. How many imperial gallons will a cistern contain whose length, 
depth, and breadth arc ft. 3 in., 3 ft. 8tn., and 2 ft. lOin. respec¬ 
tively ? 


141. Examples which are usually classK'd under particular Rules, 
such us the Utile of Three, &c., can r^'verthcloss be readily solved in¬ 
dependently by means of the foa*going iirincipics. 

The lollowing examples, Which are worked out, arc intendedto exem¬ 
plify various methods of reasoning. In thcVxamplea for practice which 
follow them, questions will tta found t]ie solution of which may be easily 
arrived at in a similar way : the numlter of such questions in this }>lacc 
must ncce^.sarily be veiy limited, and therefore the student is strongly 
recommended to apply to all questions which are hereafter classed under 
parjiculur Uulcs, an independent metliod of solution, os well as the one* 
de*noted by the Rule to wliich they are resjiectively affixed. 


Ex. 1. Express a degree (G9.J m.) in metre.s, 32 metres being-35 yds. 

35 yards - 32 metres, 

.32 

.*. 1 yard - . metres; 

t5s> 


1 degree - (GJ).l x 1760) yards (139 x880) yards, 




139_y88t^32 
35~" 


j metres 111835^ metres. 


Ex. 2. If ?irds of a lottery ticket be worth £220, what is the value of 

^ths of the saute ? * •, * 

.'. Srds of the ticket- ■ i.-20. 

Ird of the ticket- jLIIO. 

•> 

whole ticket = £(110 x 3) = X330. 

. * 3.30 y 3 

, .-. Vrths of the ticket=7^ of i;330=£ — ”^ * =£90. 


^ Ex. 3. A person has ^ths of an estate of 4000 acres left him; he sell# 
of his share: how many acres has he remaining, and what fraction of 
the whole estate will they be ? 
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* He M'llfl of S of 4000 acres, or 4060 acres, 

•> ' 7 , i 

( 3 2 \ 

Y of 4000 — “ of 4000j nercs 

= i of 4000 acres = 5713 acres. 

Ex, 4. Tho sura of jC4Cn. 10 ^. is to be raise d in a parish, the asseas- 
raent of which is i.'G184 j what is the ruteUn the £.? 

‘*010 

£0104 produce £ 4 ( 10 ^ or £ 

..1 J ^ /2ni9 • 1 \ /23W 1 ^ \ 

^ i's- " «iw '‘^7*- 

orli. (&. 

Ex. 5. AfftT taking from my jnirsc * of ray money, I find that of 
what is then left amounts to 7 a‘. Crf,; wliat money liad I in my purse at. 
first ? 

I.«t unity, or 1 , denote the Kum in the purse at first. After taking 
away J, *2 remains. Now by the question 

O ^ O J] 

« of of unity, or of ■ of the sum in the purse at first-- 7 j» Gf. 
tJ 4 4 

or 7 , of tho sura in the purse nt first- - 7 a'. O'A, 

sum in the purse at first15?. 

Ex. 0. A met two W^^gars, 11 and C; and liaving of of 

* 1 3 3 

of a moidoro in his pocket, gave ii of ~ of that sum, and C ^ of tlje 

remainder ; what did each reccivt ? 

40 75 

A Imd at first TT of rr:: 2^ s.^ or -jr s, 

iWI lo O 


It received of ^ of ~ s., or 5 or (k/. 

7 4 «> Jt 

A had left afterwards ^ ^ ~ ^ 

C received ^ ^ ^ *•» 



MISCELLANEOUS EXAMPLES WORKED OUT. 

£x. 7. A fanner ^om-rent of 5 quarters of wheat and 3 quar¬ 
ters of barley, Winehtster measure : whqt is the money value of hid rent, 
when wheat is at 60«., and barley at i»cr quarter, imperial mcasuro; 
82 imperial gallons being = 3i) Winchester gallons? 

Heat is £ qrs. of wheat Win. mea. + 8 qni. of barley M’'iu. nieo. 

But 1 Win. gal. imp. gal., 

1 u in. qr. = imp. qr. 

tX> 

32 

rent Is 5 >c imp. qrs. of wheat +JJ x ^ imp, qrs. of bjirley, 

<inon(*y value of rent •= (5 x CO+3 x x ,'5J ) k. - £22. n.». 

e od O'* 

Ex. fi. If £ 1 . sterling la? worth 25 fnutes, 60 centimes; avul aUo 
worth 0 thalers, 20 sillier grosclien; hew many francs and centimes is a 
thaler worth ? (One thaler - .*10 sillier groschen, 1 franc - 1 (K) ecntiincs.) 

G thalers, 20 sillier groschen =-25 francs, 60 centimes, 
or 633 thalers-25franca, 

1 tlittler -(25^-rC3) francs 

~ ^ frnnc.s, 01 eentiinea. 

J vrV 

Ex. 9. Standard gold contains 12 parts of pure gold to one imi% of 
copper, and 20lbs. Troy are coined inUi 984 sovereigns and u huU- 
sovereign; find the weight of pure gold in nkivercign. 

#12 

i> umber of parts = 12 +1 = 13, of which is pure gold. 

At5 

By the question, 

9341 sovereigns weigh 20 lbs. Troy, 

20 V 2 ** 

1 sov, w^ciglts jjjgy- lha Troy, 

weight of pure gold in a sov. - x lb. Troy 

= ll'3|Jl^Jgre, 

Ex. 10. If a person, travelling 13^ hours s day, perform a journey 
in 27| dayi, in what length of t»mg wiU he perform the same if he travd 
lOf hoars a day 1 

12 . 
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- If he travel ISJ hw. a ^ay, he docs tKe jarfracy in 27g days, 
. 1 hr.. .(27J X13J) days, 

. lO'f lira. ., . 

which, worked out, gives «3C.5JJ} days. 

Ktc. 11. If 1158 men in G months consume 234 quarters of wheat, 
how many quarters w-ill be required for the consumption of 9711 men for 
three months and a half? * 

858 men in G months consume 231 quarters, 

234 

1 man in 1 ntonth consumes -- qrs., 

(■ 858 x0 

y *'*34 

979 men hi 1 month consume *’ qrs, 

( 97S) v‘2n-t 7\ 

Ex. 12. If 5 men or 7 woincii can do a piece of work in 37 days; 
in wlmt (line will 7 men and 5 women do a piece of work twice as groati 

5 men - 7 women, 

7 

1 man _ woman, 

5 

.. 49 

*. 7 men -- women, 
o 

/49 \ 74 

.*. 7 men and 5 women" I ^ + 5j women - women. 

Vow by tlio question, 

7 women in 37 days Jio the jiiece of work, 

.*. 1 woman in (37 x 7) days does. 

• •'^7x7 , , 

.. < 4 women m days do. 

. 74 . 37 X 7 X 5 , , 

.. .- women m day.s do. 

o • 14 

.74 . 37 X 7 X 5 X 2 • or 1 j * • i. 

.*. — women in--- or in 35 days do twice os much. 


Ex. 13. A bankmpt owes three creditors .4, 7?, and C £250, £330, 
and 400 guineas respectively, and his property is worth £125; how 
much will eiKdi creditor receive, and how many shillings in the pouni ? 
Debts amonnt to £(260 + 330 + 420), or £1000, 
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^ • 1 

If the bankrupt Kafll*£l, he pay® —park of 


£125. 


125 

iooo 


paft of debt. 


g part of debt. 


A gets £.*11. 5s., B gets £41. 5s., and C gets £52. 10.t. He pays J of 
£lor 2s. 6d., in tlie £. 

Ex. 14. Gunpowder being composed of nitre 15 parts, charcoal 3 
parts, and sulphur 2 parts; find how much of each is reauired for IG cwt. 
of powder. 

. The whole number of parts -•(15 + .3 2) -= 20. 

Of every fO parts, 

■gg or- IS nitre, " is charcoal, or — is sulphur. 


,3 

4 


of 16 cwt, or 12 cwt. - quantity of nitre required. 


- - of IG cwt., or 2j cwt. —.charcoal, 

f 

~ of 16 cwt., or 1| cwt ..sulphur. 

Ex. 15. The price of a work which comes out in parts is £2. lOs.M. 
But if the price of each part were 13rf. mow* than it is, the price of the 
work would be £6. 7s. 6d. How many parts are there ? 

£2. 1C«. Od. + (numlier of parts x 13) d. --£3. 7^. 6/i. 

(number of parts x 1.3^ d. - 10#. lOt/. 

^ ^130d. 

.'. number of parts - 

E.X. 16. Divide WOO guineas between A, B, and C, so that 9A 
often as A gets £5., B shall get £4., and as often as B gets £3., C shall 

get£l. « 

It is clear that share = 3 tim^S C*a share, 

4 times A’i share-—5 times B'b share, 

5 * 

or, shares-7- times B"b share, 

4 * 

s= X 3^ tiroes Ca share, 

but A"b share + B'b share 4- Cs share := 1860 guineas; 

.% ~ Cb ahare4-3 (Ts share-f’Cs share»1860guineas, 


12~2 
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or + 4^ Cb share - 186C*gumea[^ 

31 

or — CTs share = 1860 guineas; 

^ , ABOO 4\ . . 

Cb share = I ^ ^ j guineas ~ 240 guineas, 

J?'s share - 720 guineas/ and A*6 share = ^240 x guineas=900 guinesa 

Ex. 17. Of a certain dyniiaty, J of the kings are of the same name, 
} of another, | of a third, and of a fourth, and there are d besides; how 
many are there of each nmnc ? 

lleprcsenting the whole dynasty by mp^ity, or 1. 

- numher of kings of one name, 

1 

~ .of a second.... 


of a third. 


of a fourth-... 


NoWg + ^ + ~ 


whole dynasty — or or .f, =no. of remaining kings in it 

But by the question, 

of unity, or of the whole dynasty “5 ; 

24 

.*. 1, or the whole dynasty, « 5 x -- - 24; 

thcrearc 8 kings of the Is* nai.ic, C of the 2nd, 3 of the 3rd, and 2 of the 4th. 

Ex. 18. A can do a piece of work in 5 days, B can do it in 6 days, 
a nd C can do it in 7 do^’s; in what time w ill .1, B, and C, all w’orking 
at it, huisli the work 1 Find also in what time A and B working toge* 
ther, A and C together, and B and C together, coul4 respcciWely finish 

Representing tlic work by unity, or 1. 

In one day A docs | part of the work. 






MTSOELLANEOfTS EXAITPLES WORKED OXJT. 181 


1 

In one day J5f d|e*(*r part of the work, 
o • 


• C docs ^ 


.A + B + C do ^ , or ; 


time in which A + J34-C would hnisli the work 

= ^ fo7 ^{8? fl«y** 

^6 

Again, in one day A + B do ^" + of the work; therefore time 

* ^ 

in which fhey would hnish or 2^\ daya 

In like manner, it may he shewn that -4 and C would finish the work 
in days; and B and C in days. 

Ex. 19. U being given that A and B can do a piece of work in 2^f 
days; that A and C can do the same in 2) days; and that B and C can 
doe! in days: find the time in which A, B,nnd C would do the work: 
working, first, all together, secondly, separately. 

In one day A and B do ~ of the work, 

•JO 


A and C do 


12 

nji 


B and C do . 

42 


by addition, * 

In one day 2A + 2B +^C would do ^ ^o)» 216* work, 

107 

in one dayM*l‘iy+ C do * 

^10 

time required = |~ = days^ljg^ daya 

^6 


Again^ 


work*done by + 2?4- Cin one day-work done hy 2? + C in one day, 

, or, work done by .4 in one day-^- — = J ; 

21U 42 o 

therefore time required, in which A would do tiie work, =5 days. 
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, In like manner it may be sliewn, tliat B wotuJ do the work in 6 days, 
and that C would do it in 7 days. 


Ex. 20. A cistern is fed by a spout which can fill it in 2 hours, how 
long would it take to fill it if tho cistern has a leak which would empty it 
in 10 hours ? 

In one hour spout fills ^ of the cistern. 


leak emiHiea — . 

'I'lierefore in one hour, when the spout and leak arc* both open, the part 
of the cistern filled by wliat ru.is in — what runs out. 


\2 10 / 


2 


time required for filling the cistern ~ hrs - lira. 


Ex. 21. A can perform a certain quantity of work in 5 dayc, B 
twice as much in (> days, and C 4 times as much in 0 days; in what t’me 
can A, B, and C working together, perform a piece of work 11 times as 
great? 


In one day A docs 


“ of Uie wor 
5 


k. 


B docs 


2 1 
c a 


C tloes 


4 
i) 

( 1 1 4\ 44 

5 ^ 3 ^!)) 4 .*^ 

,i ^ . 4 »> 

they would finish this piece of work in days, 

( 45 \ 

^ V 11 j or 11} days. 


Ex: 22. A and B can do a piece of work in 15 and 18 days rcjpccb* 
ively; they work together at it for 3 days, wlicn B leaves, but A continues, 
and after 3 days is joined by T, and they finish it together in 4 days : in 
what time w'ould C do the piece of work by himself ? 







MISCEtLAKEOTJS QUI^TIONd AITO B3CAUPLES. 
UcpTcscnting the hy imity, or 1. 

• • r j ^ s 

In one day ^4 + B do ^fg) work, 
in 3 days they do ^ x 3. 


11 

(10 


19 


•’• nh woilc remains to be done, 

JO 

f? 1 

In 3 days more A does — or yj of tlie yrork ; 

wlien joined by C, 

19 1 13 * 

,37 — - , or ' of tlie work n>mahis to be done. 
tJv o oQ ^ 

4 • 

In 4 days more A does — of the work; 

1 

. work whiih lias to he done by T in 4 days 

in 4 5 1 

3(> ‘“ 15 “ 36"' 0’ 

part of work to be dune by C in one day 
time in which C would do the wliole work - 24 days. 


Ex. LV. 

• Mi«crJlaneous Queftions and Exan^les on pret^diny Artih 

I, 

, 1. State the rules for the multiplication and division of dcclraafrs 
and divide 34*17 hy 3|. 

IVhat is tin- value in English nio^cy 04 1566'85 francs^ when the 
exchange is at 24*25 francs per £t 

3. Reduce i J s- to a decimal fraction. *XVhat decimal of a 
cwt. is I qr. 7 Ihs. ? 

• 4. Ejyilain the principle of the Rule of Practice. Find (l>y PraeCtoe) 

the aost of 365J tons of coals at 13«r. a ton; and the rent of 
315 ac., 3 ro., 7 po. at £1. 16». Sd. an acre. 

Ji. If f of an estate be worth £1(X)3. 17#. Id., what is the %'altte off 
of it? . 
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6 . 

ft 

V 7. 


If a banlcrnpt pay Sa. id. in tlic pound, wfaat will be received on 
ofi;3678. 1G«..? * 


A person possessing A of an estate, sold t of - , of bis share for 


£120* ; what would } ofof the estate se ll for nl the same rate ? 

B. A man, his wife, and 3 chiluren earn £1. 7«. a week; the 
wife earns twice os much as each child, and the man three times as 
much ns his w'ife ; required the man s weekly earnings. 

II. If £1. sterling he worth 12 florins, nnd also worth 25 francs, 60 
centimes; how many francs and centimes is one florin worth? (100 
ceiilimeH 1 franc.) 

' a 

10 , The w'agcs of 5 menj^for fl weeks being £14. 6«., how many 
weeks will 4 men work for £1*.)? 


fc 


II. 


1. What is meant by saying, that one sum is a eertnin frac^fon (for 
examiilc f) of nnotlier? If 20 francs m-f* ispiivalent to a pound, what 
fraction of a shilling is a franc ? (Jive the reasons for the process which 
you adojit hi answering the question, 

2. Express i{ of 1^ of a mile in terms of a metre, 8upposingi.32 
metre.s 3,'} yard.s, 

3. J, li, and C rent a pasture for £40. A puts in 8 cattle, B, 9, and 
( 7 , 11 : how much should each pay for his share ? 

4. Kediieo BJd. to the decimal of 10«., and divide the result by 12'5. 
Explain the process employed. 

5. I'^lud the value of 45 ac., 3ro., 20po. at /'111. 11.r. 4d. per acre, by 
Practice. 

fl. If the property in a town he asses.sed at £00000, what must be the 
rote in the £ in «uder that £2.‘)<i0 may ho raided ? 

7. If the circumference of a circle^ Diameter v 3 14150; find the 
number of revolutions passed over by a carriagowheel 6 ft. in diameter 
in 10 miles. 

8. A farmer has to pay yearly to his landlord the price of 7^ bushels 
of wheat-at 4«r. !V/. per bushel, and 9] of malt at 5s def., and of oats at 
2#. 4d. What is the whole amount of his rent? 

if there were a decimal coinage of pounds, florins, &c., how many of 
them would he have to pay ? ' 

9. A alone can do a piece of work in 10 hours, and B can do it in 12 
hours, find the time in which both working together can do it. 

lU. Tuu excayatom dig 12 load!» of eailh in 16 hours, whilst 12 others 
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can dig only 9 loads is liS,hoass; in what time will they jointly digJOO 
loads? * 

III.' 

m 

1. Divide 28 tons, 4cwt., 3 qra. into 38 equal portions; and find the 
value of one of them at £7. 10#. QtL cwt. 

2. Reduce 188 yds., 2ft, in. to tlie decimal of a chain. If one 
chain = 10 chainlets— 100 links*-1000 linklcts; express the above in 
chains, chainlets, links, linklcts* ' 

3. If £1 sterling be worth 45 Pauls, 9 Baiocchi (Roman), and be 
worth 25l francs (French); shew that a Napoleon of 20 francs 
3C Pauls. (10 Baiocchi = 1 Paul.) 

4. ILtlie rents of a parish amount to £2r>14. 7jf. Od. and a rate is 
granted df £83. Kwr. 3rf, how| much is that in the £ ? and how much 
‘dnu’it be paid by an estate whose rental is £145.12«. 0<<. ? 

5. If a tmdesman M'ith A capital of £10(X> gains £90 in 7 months, in 
what time will ho gain £20. 5.». with n*eapital of £3I.'>? 

0. What is the difference between simple and compound Practice? 

Required the price of 9cwt, Sqrs, lGlb.s. at £4 G#. Ojd. per quarter, 
by Practice. 

Determine the expense of papering a room 12 ft. high, measuring 
20 ft. by 15 ft., at the rate of 2hL per square yard. 

8. In the civil year 97 days are intercalated in 400 years; wliat U 
the average length of the year ? 

9. If 1,5 horses and 148 sheep can Ik* kept 9 days for £75i^l5#., 

what Sinn will keep 10 horses and 132 slnep for 8 days, supposing ^ 
hor3«’.s to eat as much as 84 sheep ? t 

•10. A, Bf and C are thn’e workmen A can do half a piece o^ work 
in 3 hours, h»*ing twice* as much as B can do ; and /f, /?, ai>d C can toge¬ 
ther do the wliole in 2^ hours. Sliew that C can do in 5 hours as much 
as B can do in 9 hours. 


1 


1. Explain how whole numbers are represented in the decimal or 
common system of notation. Multiply 729 by 37, and explain the 
process. ^ ^ ^ 

• 2. Add together the fifth of a shilling, two-sevenths of a crown, and 

four-hinths of a guinea; and reduce the result to the decimal of £25, 

3. Two pei'sons gained in trade £375 ; one having put in £500 
and the other £850; what part of the profit ought each petfOtl to 
zeceive? • 
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4. Taking the circumference of a circle at times its diameter, 

find the cost of a marble column of two breadth, and five yards 
Iieight, marble being at Ifir. Qd. yev cub. ft. (Area of circle circum¬ 

ference x «cmi-diametor.|j 

5 . If a certain number of men can throw up an entrenchment in ]2 
days, when the day is 6 hours long, in what time will they do it when 
the day is 8 hours long ? 

(>. Find the entire wst of 10 lbs. of tea at 4e. Sd. per lb., 18 lbs. of 
coffee at 1«. 3|d. per lb., 23 lbs. of sugai at i\(L per lb., and IGlbs. of 
candles at per lb, and divide the amount equally among 14 persons. 

7. Reduce 237flJ Spanish dollars to English money, the exchange 
l>cing at 3r. 4d. per dollar. And find the value of 1,000,000 rupees at 
2 s. 3^d. each, 

8 . The roller used for rolling a bowling-green, being Gft. Gin. in 
circumference, by 2ft. Sin. wide, isol»ervcd to make 12 revolutions a.s 
it rolls from one extremity of the green to the other; find the area 
rolled when the rolK-r has passed 10 times the whole length of it. 

9. Diviile X‘1400 among A, B, and C, in such a nianner that a.s 
often as A gets X'.'i, B shall get X4, and as often as B gets X3, C shall 

, got £2. 

10 . A fraudulent winc-mcrclmnt sells, as brandy, a mixture of braiidy 
and rum at X‘2. 5r, a gallon, which is tlie piopcr price of his brandy, that 
of his ruin being a guinea a gallon. Supposing one-third of the whole mix¬ 
ture to be rum, ascertain how much a gallon he gains by his dishonesty. 

V. 

1 . Divide 660974 by 1472 ; find the quotient and remainder. F^x- 
plain the operation, and prove the result. 

2. Shew that the value of a fraction is not altered by multiplying the 
numerator and denominator hy the same number. 

Express the fractions f’, and by corresponding fractions having 
the same denominator, and find the sum. 

3. If 111). Avoirdupois be equivalent to 7000 grains Troy, and 1869 
sovereigns weigh 40 lbs. Tn»y, how many sovereigns will weigh 1 Avoir¬ 
dupois ounce 1 

4. A quarter of wheat is consumed annually by each person in Eng¬ 
land ; if wheat be at a quarter, and the population 27,f00,000, what 
is tho value of a quarter of a ye.'ir’s consumption ? 

6 . A certain number of men mow 4 acres in 3 hours ; and a certain 
number of others mow 8 acres in 5 hours; how long will they be mowing 
11 ocr^, if all work together? 



MI8CBLLAN1O0S Q0BSTIOKS AND EXAMPLES. 187 

6. Tlie depth of watej in ^cistern whose base contains 1344sq.te. is 
3 ft. 9 in. l^iud (1) tlie nuJhberof cub. ft. of w^ter in it, and (i’) the 

' depth of the same quantity of water in Mother cistern whose base con* 
tains 1088 square inches. * 

7. If a man can do a piece of worlc in fih days by w’orking G hours 
a day, how many hours a day must he work to finish it in fi days? 

8. If 7 men or 11 women can finish a piece of work in 17 days, how 
many days will it take 11 men aqd 7 women to^nitdi it? 

9. A room is 20ft. Gin. loif|; by 15ft Gin. W'idc, and IGft high ; it 
has two doors, each 8 ft. high by 8 ft. i) in. wide, and 3 windows, one 5 ft 
by 7 ft., the other two 5 ft. by 4 ft. each. What will it cost to paper tlio 
room with paper a yard wide at lOd. a yiyd ? 

10. .^bankrupt owes A £515. 12s. Gd., B £407, and C £293. C«. (W.; 

Jiis estate is worth £011. how much ciui be paid in the £, and 

^liat will A, Ji, and C each receive ? 

VI.* 

1. Multiply £10. I7r. GJ<f. by 8704; and find by Practice the value 
of 8704 things at £10. I7r. Gjrf. each. 

^2. A bankrupt’s assets amounted to £542. Gr. and his creditors ie >4 
celved ILv. in tile pound : find the amount of Itis debts. 

3. A piece of cloth, when measured with a yard measure which is 
two'thirdH of an inch too idiort, appears to be 10^ yards long, what is its 
true length? 

4. Ilow many francs must he tran.smitted from Paris to Berlin to 
discharge a debt of 420 thalers ? a tlialcr being equivalent to 3 slulUngs, 
uui^ 24 francs to one pound sterling. 

5. Estimate the cost of a dish of ulftnonds and raisins comi8t)ng of 
six ounces of almonds^nd three quarters of a pound of raisins: supposing 
olmondb to be ten pence, and raisins eleven pence a pound. 

6. if 6 cwt. Sqrs. 14 lbs. cost £C per cwt., what will be the cost per 
poisnd when the cost of the whole has been r#iluced by £7.40«. 8t/, ? 

7. A grocer buys 10 cwt. Gqrs, 21 lbs. of sugar for £30, and pays 
I2x.0d. for expenses; at what rate must ho sell it*per pound to clear 
£15-. Os. 3d. by his bargain? 

* 8. Eisplain the difference between Cross Multiplication and Duo* 

decitfials. 

Find tile cost of papering aroom 20 ft. long, 1Sl ft. broad, and 12fl. high, 
the price of a piece of paper 12 yds. long and 3 qrs. broad being 4$, Gi. 

3, ‘If n snail, on tho average, creep 2 ft. 7in. up a pole during 
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In the night, and slip dovn 16»n. dnrinif the IShrs. in the day 
how many hours Mill he he in getting to thh top of a pole 35 ft. high 7 
n. 10. The profits of a tradesman average £54. 6». 5d. per week, out of 
which he pays 3 forciiu n, 10 shopmen, and 5 assistants, at the rate of 2 
guineas, 1 guinea, and 17#. tVi. per week respectively: His yearly out¬ 
goings for rent, &c. amount to £723. 11s. Find his net annual 
profit* 

vir. 

1. injat is meant hj’a fraction? Find thevalueof^ofjof 13 guineas; 
and then express the result ns the fraetion and deeimal of £237. 

2. Hy what number must £5. Ov. 3]d. be multji)lied in order to give 
as product £85. 0#. 4rf.? Divide £34,1,'!#, into 3 parts, one of *vhich shall 
be twice and the other 4 times as great a^jthe third. 

3. If a year consist 305 242204 days, in how many years will its 
defect from the civil year of 305] days amount to 1 day ? 

4. If 15 men take 17 days to mow 300 acres of grass, how long trill 
27 men htke to mow 10" acres 

5. If 20 Tncri can perform a piece of work in 12 days, bow many men 
will accomplish another piece of trurk, which is six times os gr(!at, in 

* a tenth part of the time ? 

(5. I am OM'ncr of of g of ] of a ship worth £5101. .3.v. Ori., and sell 
Jth of the ship ; what part of her M ill then belong to me, and Mhat M'ill 
it bo worth ? 

7. A bankrupt otves £000 to his three creditors; and his whole pro¬ 
perty amounts to £075;, the cluims of tM-o of his en'ditors are £I2.'> and 
£375 respectively ; what sum Mill the remaining creditor receive for his 
dividend ? 

8. Shew that a cistern 13 ft. 4in, long, 8 ft. broad, and 5 ft. 3in. deep, 
holds just tM-ice as much Mater as another which is 7ft. long, Oft. Oin. 
broad, and (Jft. deep. 

9. Tl'orc are in a mwiufictory a certain number of -workmen who 
receive 00,v. a week, twice as many mIio i-eceive 31«. (ki. a Meek, and eleven 
times as many M-ho receive 14;». a week, and the total amount of the work¬ 
men's wages for one -week is £90. 19#.; find the number of workmen. 

,10. Reduce £405. 6#. 8rf. to francs and centimes, at the rate of 2^ 
francs to £1, and 100 centimes to a franc. 

VIH. 

1. Find the value at £3. 5s. per oz. of 13 lbs. 9oz. Gdwts. of ^Id 
dust. 



MISCELLANEOUS QUESTIONS AND EXAMPLES. 18$ 

2, If aSorin be mftde Ihe uait of moaey, what niunber will repretent 

£l 11 #. 

d. If £1. be worth 12 guldens, and one poiny 3 kreuUsora, what frae«^ 
tion of one gulden is 6 kreutsers 1 

A A creditor receives on a debt of £290. a dividend of 12#. id, in the 
pound, and he receives a further dividend, upon the deficiency, of 3#. Oii. 
in the pound; what docs the creditor receive in the whole 7 

5. Ueduco 12 ft. 4^ in. to the fraction of a anile, and find the corro* 
sponding deciinal. 

6. If 20,040 copies of a paper be printed, each copy consisting of 3 
sheets, and each slieet being 3^ feet long, by 2 feet broad; how many acres 
will one c4|tion cover? 

7. A tSan has an income of ^'200 a year; an income-tax is estahlishod 
in the pound, while a duty of \ ld. {>er lb- is taken off sugar ; wliat 

^lust be his yearly cqpsumption of sugar that ho may just save his 
income-tax ? 

8. If A can do as much work in .*> hours as B can do in 6 hours, or at 
C can do in 0 houis, how long will it take C to complete a piece of work, 
one-half of which has been done by A working 12 hours and It working 
24 hours ? 

9. Find the number of shillings and pence which are equivalent to 

the recurring decimal ‘333.3.of a pound. 

10. The gross earnings of an undertaking average £3000, and the 
expenses £77%^. 14#. 2d. per week, one-tenllt of the nnnainder is put i»iide 
for wear and tear, and the annual charges amount to £24141. 13#. 8d. 
IVhat is the net annual profit ? (1 year =£2 weeks.) 


IX. 

1 . Explain the pibcess of Long Division. 

Reduce equivalent whole number. 

2. Shew how to convert any proper fiaction into a deciinaL 

Reduce § and to ihe decimal form. * 

3. State wlutt kind of vulgar fractions can be expressed in finito 
decimals. Can the quantity ^^ be so expressed ? 

How nvacijjr shillings should be given in exchange for ^ ^ of a pouAd 7 

• So 

4. If two-thirds of an academic term exceed onc-holf of il^by ]d| 
days, how many days are there in the whole term ? 

6. In a decimal coiiuige of pounds, florins, &c., how many of theas 
may he obtained for £19. 17#. 6|d. I How mach is lost by iho exehaagie f 
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•C. The lenjifth of a rectangular field which contains 7 acreSj 1 rood 
15 poles, is 453 yds., 2 ft., 3 in.; find its breadth. 

7. A butler concoc*s a bowl of punch, of which the following are the 
ingredients : milk 2^ quarts, tlic rind of one lemon, 2 eggs, 1 pint of ram, 
and half-a-pint of brandy. Compute the value of the punch, reckoning 
milk at 3rf. a quart, lemons at 2v. a dozen, eggs at 16 a shilling, ram at 
13s. per gallon, and brandy at £1. 4.t. 8</. per gallon. 

8. A (Jochin China nen cats a pint of barley and lays a dozen eggs, 
while an English hen eats half-a-pint of barley and lays five eggs. Sup¬ 
posing the eggs of the Engli.sh him to be half as large again os those of the 
Cochin China, which is the inrre economical layer ? 

8. If 72 men dig a trench 20 yds. long, 1 ft. 6 in. broad, 4 feet deep, 
in 3 days of 10 hours each, how many men would be requin*d to dig a 
trench t'K) yards long, 2 ft. 3 in. broad, and 5 feet deep, in 15 days of 0 
hours each ? 

10. A crew consists of 420 men, and a certain number of boys; tl)e 
men receive each £3. p<‘r month ; and the amount of wages of the whole 
crew is £1500. per month ; find the number of boys supposing each to 
receive £1.10s. per niontlL 

X. 

1. Explain the rule for the addition of decimals ; add together f and 
5)61; suhtract *003 from 02 ; and divide *0672 by *006. 

£. Suhtract i of § from SJ of and multiply the result by f of ||. 

3. If £1 sterling - 10 florins “100 cents = 1000 rails, shew that £25, 
10#. 7W “ 255 florins, 3 cents, 1mils. 

4. If 6 men earn £7. 6#. Vi, in 7^ days, how much will 10 men earn 
in 112 

5. A person expends £72 in the purchase of cloth, how much can he 
buy at the rate of 2#. 2#/, a yard 1 

6. What is the cost i>ftr hsur of lighting a room with ten burners, 
each consuming 4 cub. in. of gas per second; the price of gas being 6#. for 
a thousand cubic feet ? 

7. 'VMiat is the value of 8 qrs., 6 bushels, 3 pecks of wheat at 7#. 8d, 
a bushel ? 

If 8 qrs., 6 bushels, 2 pecks of malt cost £21.3#., what is the pri'*c per 
fnisliel f 

8. What length of paper ^ of a yard wide will be required to cover a 
wall 15 fk 8 in. long by 11 fk 3 in. high ? 

9u ** Define a Rectangular Parallelopjped.** 
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A block of wood, in*the€onii«of a rectangular parallelepiped, measures 
yoiig its edges 18^ feet, 5} met, and 0 feet, respcH^ively; determine its 
value on the supposition that a cubical block, me^uring 11 inches along 
the edge, is worth 3s. 6rf. 

10. If 36 men, working 8 hours a day for 3(5 days, can dig a trench 
72 yards long, 18 wide, and 12 deep, in how many days will 32 men, 
working 12 hours a day, dig n trench 64 yards long, 27 wide, and 18 
deep ? 


XI. 

1 . Express as a decimal; oud tlu^ce find its value when unity 
represents ^300. 

2. A phrish containing 24.56 acres is rail'd on a rental of jC 3070 ; a 

jjb^e of 8 d. in tho pound being fcvic<l, what 04 the average is the charge 
^r acre ? , • 

3. Find the price of 2 tons, 16 cwt .5 17 lbs. of sugar at lOrf. for 2^ Ihs. 

4 . If 1 cwt. of an article cost £7, at what price per lb. must it bo sold 
to gain of the outlay ? 

5. Find in inches and fractions of on inch the value of ‘000033511i^5 
♦ » 

of afmile. Explain the process employed. 

G. Express ouch silver coin now current in England by a decimal of 
2 id. If ^(jlh be the unit of money, what decimal will express a 

halfpenny ? 

7 . An Amoriean dollar is 4s. 3^^., and is 5*42 francs; find the number 
of francs in £l sterling, and express both a dollar and a franc in terms of 
the unit of money mentioned in the last question. 

8 . A and B can do a piece of work in ^ days, B and C in 7 days, and 
A, B^ and C can do it in 4 days; how long would A and C take to do it 1 

9. If a sheet of pal>cr 5.J feet long by 2} feet broad be cut into strips 

an inch broad; how many sheets would be required to form a strip that 
would reach round the earth (25,000 milea^ ? ^ ^ 

10. A bag contains a certain number of Mvereigns, three times as 
many shillings, and four times its many pence and th# whole sum in the 
bag is il280; find how many sovereigns, shillings, and pence it contains 
resp^tively. 
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142. We may compare one number with anotheri or ascertain the 
relation whicli one bears to the other in respect of magnitude, in two 
different ways; cither by considering how much one is greater or less than 
the other; or by consi(|ering what multiple, part, or parts, one is of the 
other, that is, how many times or parts' of a time, or l)Oth, one number is 
conhiined in the other. Tims if we compare the number 12 with the 
number 3, wo observe, adopting the first mode of comparison, that 12 is 
greater than 3 by the numbe 9; or, adopting the second mode of com¬ 
parison, that 12 contains 3 four times, and is thus \j^ or fo jr times as 
great os 3. Again if wo compare the number 7 with the number 13, we/ 
observe, according to the first mode of cui^iparison, that 7 ii) less titan 13 
by the number 0; and, according to the second, that as 1 is one tldr- 
tecuth port of 13, so 7 is seven thirteenth parts of 13, or I'^ths of 13. 

143. The relation of one number to another in respect of magnitude is 
called Ratio ; and when the relation is con.sidemd in tlie first of the above 
methods, that is, when it is estimated by the difl'eruncc between the two 
numl>cr8, it isciilled AiiUTiMKTirAL. Ratio; but when it is considered ac¬ 
cording to the second method, that is, when it is estimated by considering 
what multiple, part, or parts, one number is of the otlier, or, w'hich is 
seep from above to bo tlie same tiling, by the fraction which the first 
number is of tlio 6(H:ond, it is called GioiMKTRicAn Ratio. I'lius for in¬ 
stance, the arithmetical ratio of tlie numbers 12 and 3 is 9; while their 
geometrical ratio is or 4. ..In like manner the arithmetical ratio of 7 
and 13 is C, while their geometrical ratio is 

144. It is more common, however, in comparing one number with 
another to estimate their relation to one another in respect of inagnitudo 
according to the second iV'^thofl, and to call that relation so estimate dby 
the name of Ratio. According to this mode of treatment, wdiich we shall 
adopt in what follcnvs, “ Ratio is the relation whicli one number lias to 
another in respect of magnitude, the comparison being made by considering 
what multiple, part, or parts, the first number is of the second, or how 
many times or parts of a time, or both, the second is contained in the 

145. It is plain that, for any two numbers, the fraction in which the 
.ftrst is numerator ond the second denominator, will correctly express the 
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multiple or part, or both, '^'hicli^the first number b of the second, or the 
.number of times or ports of i time, or both, of a titpe tho second is ewi- 
^tained in the first. Tims if we take tho numbers 12 and 3, the fraction 
which is cquivolont to the whole number 4, sliows^ho multiple w’hich 12 
Is of 3, or the number of times 3 is contained in 12. And again, if we take 
tho numlwrs 7 and 13, the fraction will express the part or ports which 
the number 7 is of 13, or will express the part or parts of a time that 13 is 
contained in 7 : for 1 is one thirteenth jtart of 13,^&o that 7 must be seven 
thirteenth porta uf 13, that is, ^^jjftis of it; and 1 is contained 7 times in 7, 
so that 13 must be contained only /jiths of a time in 7. IVe conclude 
therefore that the ratio of one number to another may bo estimated and 
expressed by the fraction in which tho footer number is the numerator 
and the la^er tho denominator. 

146. The ratio of one nuryber to another is often denoted by placing a 
colon between them, Tims the ratio o^7 to 13 is denoted by 7 : 13. As 
We have shown that the ratio of one number to another may he expressed 
by the fraction in which the former is the numerator and the latter tho 
denominator, w’e see that 7 : 13is=-The two numbers which form a 
rat^ are colled its termg; tho first number, or the number compared, 
being called the first term, or the Antecedknt, and the second numl)er 
or that with which the former is compared, the second term, or tub 
Consequent, of the ratio. 

147. If the two numbers to be compared together be concrete, ttiey 
must be of tlu* .same kind. W'e cannot con'y)arc together 7 days and 13 
mil§s in rc.spect of magnitude; but wc cun compare 7 days with 13 days; 
and it is clear that 7 days will have the sam? relation to 13 days in respect 
of magnitude, which tlj^ number 7 has to the number 13, so that tho ratio 
of 4 days to 13 days will Ik; the same as the ratio of the abstract number 7 
to tho abstract number 13, and may be expressed by the fraction If 
hoAuever the concrete numbers, though of tbc««arae kind, be not in the 
same denomination of that kin<], it will be convenient to reduce them to 
one and the same denomination in order to find their rktio. Thus, if one 
of the numbers be 7 days and the other be 13 hours, the ratio of the former 
<o the latter will not be that of 7 to 13, but that of 7 day« to 13 Aours, tUbt 
is, hours to 13 hours, which will clearly bo the same os that of the 
abstract number 168 to the abstract number 13, and so will be expressed 

-{s* by Wc see, then, that 7 days ; 13 hours is the same 
oa 168 :T3, and that each iss Thna it is plain that when the nutn* 

13 
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b«r8 are concrete, wo may reduce them Uf one ^nd the same denoroinatiaDj 
and then, in considering their ratio, treat tTiem as abstract numbers. 

t 1 

140. PnoponTiowds the equality of two ratios; so that, when the ratio 
of one number to a second is equal to the ratio of a third number to a 
fourtli, proportion is said to exist among the numbers, and the numbers 
arc culled PnopoitTioNAi.s. Thus, tlie ratio of 8 to Ois equal to that of 2-1 
to 27, for tlic former ratio is and the latter ratio is -i, which is also 
equal to g. The ratios»being equal, xn'qnortlon exists among the numbers 
8, fl, 24, 27 ; and thus those uumbt ra arc proportionals. 

141). When proportion exists among four numbers, that is, when the 
ratio of the first to the second is equal to that of the third to the fourtli, 
this proportion or equality is often denoted by writing do^|n the two 
ratios in the manner mentioned in (Art.tK!) in one line, and placing a^ 
double colon (::) between them. Thus the existence of proportion among 
the numlicrs 8, 4, 0,12, is indicated as follows, 

3 : 4 :: 9 : 12, 

which is commonly read thus, " three arc to four os nine to twelve,” or 
“ as throe to four so nine to t^vclve." It will appear from what has pre¬ 
ceded, that by the expression 3 : 4 :: 9 : 12, it is meant in fact that 

2 ” i*?i • 

180. In order to form a proportion four numbers are required. It may 
indeed happen tlmt the second and third are the sjime, in which particu- 
lou ease it might be said that only three numliors are required; thus 
9 : G :: 6 : 4; but ev^n in such a case it is better to consider the second 
and third os distinct numb<x*s, and to regard the proportion as consisting 
of four numbers, of which jTidecd two are equal. The four numbers 
requirt'd to form a proportion are called its tertm. In the ]>roportion 
n : 4 :: 0 :12, wo have 3 for the first term, 4 for the second, 9 for the 
third, and 12 for the fourth term, of the projiortion. 

181. It hasWn statqd that proportion is the equality of two ratios^anc 
\vc have explained that the two numbers constituting a ratio must either 
be Iwth nbvstract, or (if concrete) both of the same kind. In a proportion 
if one of the ratios he formed by two abstract nuin!)cn, the other may 
arwo from two concrete numbers. For it has Wn evplaipcd (.Art. 147) 
that if a patio consist of two concrete nnmhcrs, wc may reduce, them 
both to tlie same denomination, and then treat the resulting numbers as 
abstract, iho ratio of those abstract numbers being the same as that of 
the two concrete numbers frona which iliey hare arisen, For the samo 
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reason, one of the tvso r^ios constituting’ a proportion may be ibrmed 
from concrete numbers of %>nc kind, while the pihcr is formed 
concrete numbers of a different kind ; f8r 7 days ; 13 days :: 7 nules : 13 
miles, 'each ratio being in fact that of 7 to 13/ Indeed it appears by 
(Art. 147) tliat the rath) of two concrete numbers may always'bo ex¬ 
pressed by a ratio of two abstract numbers. If both or either of the 
ratios in a proportion be formed from concrete numbers, we may thus 
replace each such ratio by one arising from aj>stnu't numbers, and in 
tiiis way every term of the profortion will become an abstract nunjber; 
90 that, notwithstanding the remark in note (Art. 20), any one of the 
terms may then bo multiplied or divided by any othes. 

152. It is readily seen that if propcartion CNist among four numbers 
taken in a certain order, it will exist also among the same numbers 
^ken in the contrary order, 'fhus the numl^crs H, 0, 24, 27, being pro¬ 
portionals in the order in wjiich they stand, the numbers 27, 24, U, 8, 
will also be proportionals. For, 

n 24 


i) 



27^ 




24 




» 


or 1 X 


1) 

a 



or 


9 

8 


27 

24 ! 


.27 9- 

“ 2 i '‘0 * • 

or 27 : 24 :: 9 .•8. 

27 9 

It is apparent also Trora (Art. CC) that ~ g * 

153. If only three of the numbers in a proportion be given, we can by 
mcan.s of them find the fourth, and the meihoifkor Rule by which it may 
be found is one of great importance in Arithmetic. We liave seen that 
proportion cxi.sta among the numbers 0, 9, 24, 27. * If the first three 
numbers only were given, and w'e were required, by meams of these, to 
.find the fqutih, the method or Rule to be adopted ought to detenninl a 
numl^r to which 24 would have the same ratio, as D to 9; or, which is 
seen from the last article to be the same thing, it ought to determine a 
number which will have the same ratio to 24, which 9 has to 8; this 
number being of comae S7. Almost all questions which arise in the. 

13-2 
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common concerns of lifcj so far as they ):equi(e calculation by numbers, 
might be brought wi^iin the scope of the Kulc of Three, which enablea 
us to find the fourth term in a j^roportion, and which, on account of its 
great use and L'Xtoniiivc"application, is often called the Golden Rule. 

154. I'hc Rl'i.e of T iikek, then, is a method by w'hich we are enabled, 
from three numbers which are given, to find a fourth wliich shall bt.>ur 
tile same ratio to the tl^rd as the second to the first, tliat is, shall W 
tliu saiiio multiple, part, or parts of the third, as the second is of the 
first; in other words, it is a Uule hy wliich, when three terms of a pro* 
portion arc given, wu can determine the fourth. 

As most of the practical casew in v^hieh this Rule is made use of relate 
to coucreto nuinlK’rs, wo shall express the Rule with c.special ro^eience to 
such cases, adding how'ever a short direcibui fur cases in which abstract 
numbers only are concf'rncd. 

155. Ili LK. ‘‘Leaving out of conMih'ration superfluous quantities, 
find, out of the three <iuantities wliich arc given, tliat whith is of the 
Hiuno kind as the fourth or x-quired quantity; or Unit which is dis- 

► higuishcd from the otlier terms hy the nature of the question: place 

s quantity ns the third term of the proportion. 

“Now eonbider whetlier, from tlie iialure of the question, the fourth 
term will be greater or less than the third ; if it be greater, then put 
the larger of the other two quantities in the second term, and the smaller 
in tho first term ; hut if less, put the smaller in the second term, and tlic 
larger in the first term, 

“ Take eare to reduce tho first and second terms to une and the same 
denomination, mid also to reduce the third so that it may he wholly in 
one denomiimtioM ; remembering, however, that if the quantities involved 
he all of the same kind, it is unnecessary to reduce all tlie three terms to 
the same denomination, but only the first and »H’ond terms to one and 
the same denomiimtion, i^nd tine third to a single denomination, which 
will i.ot neci'b'^.inly ho tho same as the foniicr, IV'hcii the terms 
have hecn }>nqa.rly reduced, multiply the second and third together, and 
divide-by the litbt, treating all three os abstract aunibers. The quotient 
wil4 be tho answer to the question, in the dcuuminution to wliich the 
third tenii was reduced.*’ 

if the case he one in which abstract numbers only are concerned, the 
question itself wiU show at once which of the numbers will form the 
third term of the proportion: the second and first will be determiiied ao 
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abore explained ; an<^thep the/tnswer to the question urill be fbun^ by 
such multiplication uid diviAon as are directed in tlie Rule. 

The arrangement of the given tcrmif in the manner mentioned at the 
beginning of the Rule, is commonly called gtatinff^he question. Sometimes 
a ^vo^d or two, or a letter, or other symbol, will be added to represent the 
fourth or required term. 

JVote 1. 'I'he process denoted by the above Rule may often be much 
abbreviated by dividing the fiiiit and £n*cond, or ^ho first and third terms, 
(but never tlie second and thirdj by any number which will divide each 
of them without a remainder, and using the quotients instead of the 
numbers themselves. 

For, 9 : 12 :: 21 : 29 is the same iqi which is the same as 

is the same as 9 : 4 :: 21 : 29, which rcprc.sciits the finut 
proportion after its first and sefond terms have each been divided by tiro 
same number 9. ^ 

Again, 9 ; 12 :: ifl : 28 is the .hoit^o as which is the same 

whicli is the same as 8 : 12 :: 7 : 28, which represents the 
first proportion after the first and third terms have each been divided 
by 8. 

« Again, 0 : 12 :: 21 : 20 is the same as but this is not tbu 

same as J .7^, which is the sauie as 9 ; 4 :: 7 : -8, which represci.i 
the first j)roportiou after the second and third terms have each been 
divided hy 3. Moreover is tuA equal to Jy, and of course 9 : 4 :: 7 : 28 
is not a true proportion. 

Xote 2. Altlioiigh w’e have said in the Rule, multiply the, second 
and third terms together and then divide f}u*ir product, hy the first; it 
wiU he found cases advisable not to perform llie actual inuiliplU 

cation until wc have discovered, hy putting the expre.ssion in tlu, form 
of a' fraction, wheth«r there be any factor or factors common to tlie 
numerator and denominator, and if so, liave rejected such factor or 
factors. 

•1«0. It may bo proper to observe that thettulc of 'I’hreefs applicable 
in two different kinds of eases, according to which it i.s called tlie Rule of 
Three Direct or the Rule of Three Inverse. The’method ju.st slated 
(Art. 155) is ap{dical>lc to both kinds of coses; but os the distinction 
between tlre*two is commonly noticed by writers on Arithmetic, it tvill 
l>c Ti3:ht to show in what it consists. 

The Rule of Three Direct Ls that in which more requires more, or 
less requires less; or, in other words, in which a greater number require# 

9 greater answer, or a less nomber a less answer. Thus in the qnestioTii 
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" If 4 acres of land cost £25P, find the.,co8t of 15 acres, after the same 
rate/' 'I'ho 15 aert's ibeing more than the fdur acres, will require a larger 
sum than £250 for their purchase, and so, in this cose, more requires 
more. Ai'uin in the question, ** If 15 acres of land cost £i)ii7, 10s. find 
the cost of 4 acres, after the same rate," the 4 acres being less than the 
15 acres, will require a less sum than £937. 10«. for their purchase, and 
thcn'fure, in this case, less requires less. Such coses belong to the Rule 
of I’h rec Direct. 

'riie Rule of Three Inverse is that in which more requires less, or less 
requires more: or, in other words, in which u greater number requires a 
less answer, or a less number a greater answer. Thus in the question, 
Jf 4 men can mow a certain pieadow in 3 days, find the time in which 
0 men ought to mow it,” the six men being more than the faur, should 
perform the w'ork in less time, and so, to this case, more requires less, , 
Again, in tlte question, “ Jf 0 men can mow a certain meadow in 2 days, 
find the time in which 4 men ought to mow it," the 4 men, liciiig fewer 
than the C, will require a longer time for performing tlio w'ork, and 
therefore, in this efuse, less requires more. Such cases belong to the 
Rule of Three Inverse. 


Jtule of Three Direct, 

Ex. 1. Find the value of 37 yards of silk, when 25 yards cost 
£4.,"jt. Od, 

There are here three given quantities, 25 yords, ,37 yards, and 
£4. 7s. Gd., and we have to find a fourtli which will be the price of 37 
yards. It is manifest that the three given quantities, 25 yards, 37 yards, 
£4. 7*. ik/.,and the required sum, must form a proportion, because the 
25 yards must have the s;imc relation in respect 6f magnitude to the 37 
ywds, which the £4. 7s. Gd. (cost of 26 yards) has to the required sum 
(cost of 37 yards). Proceeding then by Rule (Art. 155) we observe tliat 
tl»e £4. 7^. Gd. is of the saliio kind as the n*quirod term, viz. money : we 
make that tlie thi^d term of the proportion; and since the required sum 
(cost of 37 yards) must necessarily be greater than £4. 7s. Gd. (cost of 25 
3 rajd 8 ), we make 37 the second term, and 25 the first. We have thus 
the first three tenns arranged as follow’s : 

25 yds. : 37 yds. :: £4. 7s, Cd, 

And the entire proportion will be as follows: 

25 yda.: 37 yds.:: £4. 7s. 6dL: required coat 
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The fint and second Icnqs am^m one and the same denomination, and 
require no reduction. The third and fourth mus^ be reduced to ^be 
^ lowest denomination in cither of thefu, namely ponce. I'hen sliice 
i’4. 7<. Cd.“ 1050 pence, the proportion becomes * 

25 yds. : 37 yds.:: 1050 pence : no; of pence in required sum. 

And by our rule wc must now treat the numbers as abstract, multiply 
the second and third together, and divide by the first. 

1050 

7i*50 
3150 , 

^ (5 imr>(P 

OK } — , - - 

U 77^ 

1554 

The quotient 1554*give9 fhc number of pence in the required sum of 
money, that being the denomination to which the third te.nn was re¬ 
duced. ll'c must now then reduce tho 1554 pence to pounds, shUlings 
and pence. 

12 1554//. 

2,0 12.0-fid. 

X(). 0*. V>d. 

therefore the required answer is XG. Os. fid. 

The above process w'ould in common use be more compendi^nsly 
written down os follows : 

yiU yd. £. 0. d. 

25 : 37 :: 4 . 7*. 0 

20 , 

87~ 

12 

1050 

.Jt N 

^350 
3 150 
38850 
<■'5 7770 

12 1554 d. 

20 _1 Ms. 6d, 

XR 0#. OdL 
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Heaton for the above procest. 

M'e have the cost^of 2;5 yards given, vizJ X4. 6d., in order to enable 

118 to find the cost of 37 yaidd. 

It ia nianiffst that the required sum must have the same relation in 
respect of magnitude to £4.7«. ^V/., which 37 yards have to 25 yards; that 
is, the ratio of the required sum to £4. 7#. Od., or of the nuinher of pence 
In tlio required sum to 1050 pence, must be equal to that of 37 yaida to 
25 yards. 

Now tlio ratio of the number of pence in the required sum to 1050 

pence, is the same iis tliat of tho aUxlrart nuinlier wliich indicati'S how 

many pence the required sum contains to tiie abstract lunntier 1050, and 

may (if tho former nninher lie^called tho rajuired nunibvr) be expressed 

, - .. rctniired nninlier 

by the fraction —!— . - - . 

10.i<) 

And tlic ratio of 37 yards to 25 yards is the same os that of tho ab- 
Btract number ;)7 to tlio abstract n,iimin r 25, and may therefore, in like 

manner, bo exi)rcssed by the fraction . 

2 ;> 

re<[nin‘d numtirr 37 _ 

I (),'>() ‘'25' 


rec|uircd number 


3: 


1U5U 


xl050 - .-rxlOSO, 




or - 


required number x 1050 37 x 1050 


1050 


25 


or required number = 


37 


1050 


, (Ari 6G), 


or 


1050 ^ 
25 


This result shows that if wo arrange the three given terms, 23 yards, 
37 yards, and £4. 7t. Crf. in tlie following iniumer, 

>di \<l» £ ) <i 

25 : 37 4 . 7 . C, 

and then reduoc the £4. firf, to pence, the lowest denomination c^/n- 
tained in it, so that the arrangement iK'coines 

‘ vd« y.ls. (( 

25 : 37 :: 10;50, 

an^ then consider Uic numliers to ho abstract, as if Uicy had been written 

25 : 37 :: 1050, 

w« aliall obtain the abstract number which will show us how many penco 
there are in the required sum by multiplying the second and third terms 
together and dividing the product by the first; and then by treating thia 
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number as concrete, .that u> so many pence, we hare the req[utre4 

answer in pence. 

The reason for the process may qI.ho bb shown as follows: 

The cost of 25 yards is £4. 7*. (id. or f050 pence; 


tlie cost of I yard is pence ; 


. I • ior><ivr»7 

/. tlie coat of 37 yards is (^ ) pence - -— pence; 

or if we arrange the nurabers, •after the reduction of the £4. 7i. Gd. to 

pence, in the form yiu. v>is. d 

25 : .17 : 1050, 


and then treat thi*m n.s obstruct numbers^ multiply the second and third 
together, «nd divide the product by the*firet, the (quotient will give tho 
number of the pence in the re(U.ured .sum of money. 

Ex. 2. If a workman earn £17. («f. in lOi,^ days, how long will he be 
in earning 50 guineas i 

Here the requited quantity is time* and as tho given quantity of that 
kind is 102V din s, wc mustplaeo that as the third term in tho proportion. 
The earning of 50 guinca.s will require a longer time than tho earning of 
£17. G.».; we must therefore place tho 50 guinea.s as the second term, and 
till? £17. 0.«. ns the first. Then reduce, according to the Rule; observing, 
that iLs there is half-a-day in the third term, we may, if we ple'uui, reduce 
that term to half-days, iii which case tho unsuer will be obtained in Imlf- 
days, and must be reduced to d.ays. 

£17. Gs. : 50^. 102V days : required time, 

20 21 2 
34 (; 10.50 205 

205 


^250 
2100 _ 

346) 215250 {622//<r balf-days 
2076 • 1 


765 

602 


730 

602 

38 


. the required times 622 ^^ half>dayfl^ 
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process is briefly represented thufi: 

Required time-—Mf-duys-Sll^^r days. 

Ex. 3. If the tax on £195 be £14. 8«.,what \vill be the tax on £874? 
Tlie £14. Ba. being of tho same nature with the sum required, must 
be placed 0.4 the tliird term in the proportion; and &s the required tax 
muHt clearly be greater than £14. 8«. we must place £874 as the second, 
and £195 as tlu-first terqi. 

£195 : £874 :: £14. 8r. : the required tax, 

20 

288 

' 

1152 
2010 
V 2304 

195) 251712 (1290jt§ 

195_. 

'507 

3tKJ 

1771 

1755 

"■102 

the required tax i-s 1290|{Jj shillings-£04. 

Hut 

And i:: ^i. -^ (j S K X 4 ) 7 . I §27- - 3} i h- - ^ i I i?- 

»*. tho required tav is £04.10#. 3^d. ^^7* 

2.0 

Or thus, 195) 261712 (129,0#. 

195 £04. 16 #. 

507 

atK) 

1771 

1755_ 

i(i;2 

12 

195) 1944 (Od 
1755 
189 

i 

4 

195) 76G (3?. or srf. 

68.5 

iiff 

The answer is therefore £81 lOt. 0|d. 
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The operation, aa.bef<tre, is^bricfly represented thus: 

Required tax —lOe. 

1U5 ^ 

Note 1. The student who is cvpert in the use and reduction of frac* 
tions will very often find it convenient, after reducing the terms of his 
j>roportion in the manner mentioned in the Rule, to defer the aetuai 
multiplication and division, and express the required result in a frac¬ 
tional form ; to reduce the fraction as much 2s possible hy the method 
indicated in Art. 77, note 3 ; and to effect the requisite multiplication or 
division or both, after the fraction has been so simplified. 

E.x. 4, If I can travel 198 miles by Vail way for £'2. Os. (U!.» how far 
at the same rate of charge ought I to be carried for £8, 0*. lOId.? 

£2. Oa-. Gd. : £8. Os. :: 190 m.^: required distaiica. 

20 20 

49 1(10 

J2 12 

fiiil 1930 

_ 4 _ 4 

2370 7722 


„ . ,v. 7722 ^108 , 3801x190 

Required distiinee - —— miles -- —- — mil(« 

0 J 1 clti 

' miles- 043^'miles-=643J in ilea 

Ex .1. The annual poor’s rates on a net rental of £36.'5, 7*. 3rf, 
amount to £3f). 8.¥. !)//.; what should be the net rental of an fsf ttc for 
which the po(»r’s rates amount to £24. fis. lOrf. per annum ? 

£36. 8#. Od. : <£24. fis. iOd. :: £36.';. 7s. 3d. : required rental 
20 20 20 


874'; 


5830 


7307 

12 

87687 


. „ . , 87687 V.W30 , 87687x1168 

;• -“-B746 - - KW— 

29229x 1168^ 

=--d. = (29229 x 2>t 


d8458d. = £243. lU CdL 
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^ote 2. There are certain e^camplca in rrhicli at first eight xottre 
than three terms a[>|K-ar to be given, but ^they nevertheless in certain 
coses come under tliis rule, as in Ihe following instance. 

Ex. fi. If the carriage of 6 cw't. 7 lbs. for C4 miles cost me £3.18». 4<f., 
what will it cost me to have 21 cwt. 1 qr. 14 lbs. carried the same dis- 
Uince ? 

Tin; tJt miles may evidently bo left out of consideration, since the dis¬ 
tance in both eases is tho^samc. , 

Proceeding then according to our Rule, 

6 cwt. 711)8. : 21 cwt. 1 (jr. 14 lbs. :: £3. 18#. 4(f. : required cost; 
wiieuce it will be found that 

r 

Required cost £10. 10.v, j^q. 

Hu If! of Three lurtrxe. 

Ex. 7. If a piece of eh»rh is 20 y.'irds in length and J yard in hreodth, 
l)OW bn»ad is another pieee which is 12 yard.s lung, and which contains as 
much cloth os the other? 

' As tiu! length of the .second piece i.s less than that of the first, Its 
breadth iiuiat nceessfirily he grc'ater, in order that the cont<*nt may be 
the same. I’herefore in this ca.se n less length requires a greater breadth, 
and so the example belongs to Rule of Three Inverse. 

A,Ye have the breadth of the second piece to find. That of the first 
piece is yard : place this therefore as the third term. Now the required 
breadth is to be greater thar this. Therefore place the 20 yards as the 
second term, and the 12 yard.s,as the first. 

12 yds. : 20 yds. :: Gqrs. ofayd. : required breadth in qrs. of a yd. 

3 

12 ' 80 

5 qrs. of a y^»rd ~ 1} yard. 

Or thus; 

12yds. ; 20yds. :: Jyd. : required breadth in yds. 
required breadth - “ .-^—yds. 

= yds. = f yds. = 1 iyda. 

The required breadth is therefore a yard and a quarter. 
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Ac 8. If 12 men can reap^a fiel^ in 4 days, in what time cai^thi 
^eame work be performed by men»? , 

It is clear that 32 men can perforin the work in a leas lime than 12 
men, and so the time rcHjniretl will l>e less than 4 days, the third term in 
<nir proportion. We must tliercfore place the 12 as the second term and 
ilie 32 as the first. 

32 : 12 4 days : required time in daya 

. 4 • 

32) 48 (1^.^ diiys; 

32 

10 

the required^ime is 1]" days~l.\ days. 

Or thus : 

IlequircJ time* ^ days - y days 3 days - 11 days. 


F'x. 9. W'hat w'aa the price of wheat pier bushel when the jienny 
loaf weif^hed H ounces ; the statute being tluit it must weigh lOoz. when 
wli^at is at 12^. a bushel ? « 

Here are two numbers, viz. 1 bushel and 1 penny, which can evidently 

liave no cO'cet on the answer, for if anv other measure liad been named 

* • 

m place of the bushel, and any other loaf in pilacc of the jienny loaf, the 
suiawcr would lie the same. 

Now as wheat is dearer, or as the price is more, the W'eight ^ any 
given loaf is Ic.ss, and convcr.'iely, as l)ie fright of a given, loaf Is less, 
the»j)rice of wheat is greater; so that tly; price required must clearly 
1 k! greater than 12«., which according to our Ruio must be the third 
term of the proportiJU, Therefore the 10 oz. must be the second term, 
and the 8oz. the first. 

8oz. : 10 oz. ;; 12*. 

12 ^ 


Orthoa:’ 


, 16*. the required price per bushel. 

„ . , . 10x12 10 X.3 

Required price - — — *. - — 5 —*. = 16*. 

O « 


Not 0 a Examples, aoch aa the following, axe eatHj worked out by 
the Rule of Three. * 
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1. A clock, which is 4s9iii. 8^sce.rtoo^t at half-past nina 
AM. on TucHday, lus«8 2 min. 45 sec. daily ^ w'hat will be the time in« 
dicated by tlie clock at a quarter-past five p.si. on the following 
F riday ? 

From 0} a m. on Tuesday, till p.m. on Friday, there ore 70J 
hours. 

24hrs. ; 70^ hrs. :: 2^4.J"' : time lo.'?t hy clock, 
whencct time lost by clock •' O'.Og®/'; 

time by the clock a,t p.m. on Friday 

- 4'.0.jV' + 51ii- 8. Shrs. lOmin, 

Ex. 2* A hare, pursued by n greyhound, was 100 yards iK'forc him at 
starting; "whilst the hare ran 5 yards the dog ran 7 yards : how far had 
the hare gone when she was caught by the greyhotmd ? 

For every 5 yards the hare runs, the dog gains 2 yards, and when he 
has gained 130 yards he will have ^*aughL her. 

.*. 2 yds. : 130 yds. :: 5 yds. : required number of yards; 
whence, required number of javds 32.’). 

Kx. 3, A gentleman spends on the average 30 guineas a fortnight; 
Vlmt must be liis daily income in ord<T that with his savings at the »nd 
of 3J years ho may huy an estate w'orth jC1710. IIV. ? (supposing a year 
to consist of 62 weeks). 

His expenditure in 5.} years is (30 < 20 x .3.J) guineas, 

.*. Ills' income in 3} years must ho (30x2(>x3\) guineasX'17l9. IS#, 

X4606. av. 

. (3.\ v30Jt) days : 1 day :: £4580. a<f. : daily income, 

whence, d?^ income- £3. 12.v. 

* 

Ex. 4. Two places, A and J5, are distant from each other ,321 miles 
by railway. A train leaves A for B at the same time that a train leaves 
B for A ; the tniins meet at the end of 0 hours, the train from A to li 
having travelled 10 miles hour more than the other. How many miles 
did each travel an hour ? 

Each tniin is supposed to run with unifonn spbed; when tlie trains 
meet, tlie whole distance must have been passetl over by them. 

G lira, ; 1 hr. :: 324 miles ; miles passed over by both trains in 1 hr., 
W'hence, miles passed over by both trains in 1 hr.» 54, 

tharefore 1t>y question, (54-16)^2, or 19 smiles travelled pet hour 
by train, and therefore 54~19, or 35 smilea travelled per hour by 
the other. 
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Es. ff. A gentkpuui^afkei^pftying an incoinn<tax of 74. in thai^ has 

/248. lOi. 84. left; wA his gross annual income t 

For ereiy It)#. 54, which he now nhs, he had £1, before he paid hk 
income-tax; 

.*. 19r. Bd. : X248.10«. 84. :: ;£1. : required income^ 
whence, required income « £25C. 

Ex. LVI. 

1. If 4 yards of cloth cos! 12#., what will DO yards of tho same 
cloth cost 1 

2. If 0 yards of cloth cost £5, 12#., lipw many yards can be bought 

for £44. ^(5#. ? • 

3. If*7 bushels of wheat,be worth £1. IC#. 94., what will be tlui 

^alue of 3 bushels of tho same quality ? * 

“ 4. Tho rent of 42 acres of land is £(53, how many acres of the 

same quality of land ought to bo rented ftu: £273 1 ^ 

G. If the cost of 72 tons of coals bo £5S. 1(5#., what will be tlm cost 
of 54 tons ? 

,6. How much must be given for 13 articles at the rate of £3. Kk. 84.* 
for C articles t 

7. How long will a person he saving £3, if ho put by 1#. 04. 
week? 

8. Find a number which shall bear tho same ratio to 9, 

does to 15. , 

9. If 2 cwt., 3 qrs., 14 lbs. of sugar coat £0.14«, 24., wliat qnnntl ' " 
of the same quality of sugar can be bougb]^ for £29.15#. ? 

10. If 3 cwt., 3 qrs. coat £0. Kk., what will be tho ptfea of/ . 

2 cwt., £ qrs. I 4 ..s f 

11. Find the rolue of 23 yds., 1 ft< of cloth, supposing 4 yds., 31 in* 

of |he same quality to cost £3.15r. * % • 

12. What will be the income-tax, at 74, in the pound, on £257.10#*t 

13. If an income of £1(55. 10«. pay an income-tax of £5. 8#. 2|44 

what ought an income of 1000 guineas to pay I ^ 

If Wliat is the inx upon £302. 3#. 74., when £429. 8#. 34. is rMed 
at 13#. €41 ? 

,15. ‘ If one busujlkf malt oeai 6t* lOdL, liow much can I buy 
£27.lk.64.l 
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^0. Find the price of 2 tons, S cwi., ^ lhs.«at^ per qnarter. 

17. A pays half*yearly an income-tax of £10, It. Od. ; find hit 
income, the t/ix being i«» the £. 

jB. Find the amount of a servant's wages for 215 da^'s at 2s. id. 
a day ? 

'll). A lainknipt's debUb amount to £204. 16s. and his assets to 
£170. 4jr.; how much in the pound can he i)ay ? 

^ 20. Find the cost a stone of sugal^ at the rate of £08. Ifi. 2c. finu 
ibr I ton, 8 cwt., 4 Ills. 

21. A bankrupt pays 12». 8d. in the pound and his assets amount 
to XO.'^O.; find the amount of liir dehtn. 

22. Find tlie cost of 1 ton, 4 cwL, 8 lbs. of an article, 8} stone of 
which are worth C11. 1J c. 

2«8. If 2G yards of butter cost 4B«., w'hat must it be sold at per foot, 
in order to gain 4«. on the pun-hasc ? 

t 24. If a farm containing 400 ac., 2 ro., 20 po. be let at £841. 8 fi. 
1 c. 21 in. for the year, what is tlic rent jut acre ? 

25. Find a fourth proportional to the nuinhcrs 3, 3'75, and 40. 

26. If 10 men con mow a field in 12 days, in how many days will 

15 men mow it? 

27. If a man walk 62 miles in 3 days, in how many days will he 
wall^ 80 miles ? 

28. How many yards worth 3«. 7^^. a yard must he given in ex¬ 
change for 035^ yards worth .Iflr. l^d. per yard ? 

20. A bankrupt pays 5flj,uc. 5m. in the pound; what sum will be 
lost on a debt of £11703. 5fl. 7 

30. Find the price of 2 tons, 16 cwt., 17 lbs. of sugar at lOd. for 
2^ lbs. 

31. If a person traveling 12 hours a day perform a journey in 2i 
days, in what length of time will he perform tlio same journey if he tnyei 

16 hours a day ? * 

32. If 3J oz. Avoir, cost 7#., what will 30f lbs. cost ? 

How many men must be employed to finish a piece <*f work in 

lA4ayi, which 5 men can do in 24 days? ' 

■ ■ 

31 If 356 mo., 8ZO.JI 38|p0k be rentedat £951. Idff. lOd, what is the 
rentofSacfeel' 



Rt7I4B or TI^RES. 

35. If the rents of a pariah amount to £2514. 64. and a rata 

granted of £83. I6r. 3d., no^ fnuch is this in tiie pound? And How 
,uiuch must be paid by an estate whose is £lf5.12s. Cd. t 

36. * If 27 bus., 2 f>ks, cost £10. 7s. 2^d., whatfe the price of lG|bus.? 

37. How many yards of drugget an ell W'idu will cover 40 yards of 

oar{iet Jyd. wide 1 ^ 

38. A borrowed of B 400 guineas for CJ months, afterwards A would 
rerjuite B's kindness by lending hgii £010 ; how long should ho lend it? 

31), A field is 121 yds. long, and OOyils. broad ; what will he its value 
at £80 an acre ? 

40. If the price oT 1 lb. of sugar be ’7|^25 fl., what is the value of ‘75 

ofaewt. e 

41. 1^3^ sliares in a min<^ cost £11. Uti., wlmt will 282 shares cost ? 

> » 42. If 34j yards (»f cloth cost £12. 7*. 1 Ifd-, how many yards can ho 
iought for £3. lO.T. 02^.1 • 

• 43. Find the rent at 30^. an acre of a rectangiihir field whose sides 
: rc rcs])ccllvely 50 chains 40 links, and oO chains 25 links. 

44. In what time will 25 lucii do a piece of work which 12 men cen 
do ^ 3 days ? , • 

45. If '3 of 4‘5 cw't. cost £11, 5fl. .'ie., what is the price per Ib.? 

46. A piece of gold at £3, I7 j». loj//. per ox. is worth £150; what 
will he the worth of a piece of silver of equal weight at 54jir. (W. per Ih.? 

47. If a piece of building land 375 ft. Gin by 75 ft. Gin, cost £118. 
C<r. n|rf, what will l>e the price of a piece pf biznllar land 278 ft. 0 in. by 
] 51 feet ? I • 

48. A servant enters on a situation atsi2 o’clock at noon on dan. 1, 
in.’;4. at a yearly salary of 3.5 gunuas, he leaves it at noon on the 27th, nf 
May following ; what ought he to rc<*civc for his 8ervic<‘S? 

49. A was owner of ^ vessel, and sold oi | of his share for 
£V^; what was the value of ^ of f of the velbel ? 

50. A excl^ged with B GO yards of silk wortii 7s. 3d. a yard for 
48 yards of velvet vrliot was the price of the velvet a yard ? 

51. A*i)eTson, after paying 7d. in the £ for income-tax on his la- 
come, has £1632. llh. lOd. remaining ; what had he at Grat? 

* 62. If a person's estate be worth 3000 guineas a year, and the laadr 
taxbe assessed at 2«. 9^. in the £, what is bis annoal income 1 

U 
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03. A watdi is 10 minutes too fast at 12 o’clock (noon) on Mondi^, 
an# it gains S'. 10" a day ; what will t>e ^the time by the watch at i 
quarter past 10 o’clock ji.m. on the following Saturday ? . 

04. The circumfeiVnee of a circle is to its diameter as Si 416 : 1, 
find (in feet and inches) the circumference of a circle whoso diameter ii 
225 feet. 

A bankrupt’s estate amounts to i!455. Is. G]d., and bis debts t( 
£0.37.10«. What can he pay in the £? and what will a creditor lose ol 
a debt of Xi 14? 

06. If the earri<4fe of 3 cwt. cost Kbr. for 40 miles, how much oughi 
to be carried for the same price fur 20^2 niiles ? 

07 . If I spend 20 guineas in a fortnight, what must my income b* 
that I may lay by £200 in the year IBSS ? 

08. 'I'lie house-tax up6n a house rated at 17o guineas is X'0.17«. 92d 
what will be the tax upon 0110 rated at £126 ? • 

01). A silver tankard, which weighs 1 lb,, 10 oz„ 10 dwts. cosi 
£6, 3s, Od.; what is the value of the silver per ounce? 

60. A man, working hours a day, doi s u piece of work in 9 days 
, how many liouni a day must be work to finish it in 4.V days? 

61. If a pound of silver costs £3. what is the price of a saWei 
which weighs 7 lbs., 7 oz., 10 dwts., subject to a duty of Ja’. Gd. per ounce 
and an additional charge of Is. lOd. per ounce fur the workmanship ? 

62. iJuw much did a person spend in 03 days, w’ho willi on annua 
income of X*8IB is DO guineas in debt at the end of .1 year? 

63. If 10 men, 12 women, and 0 boys, can complete n piece of wort 
in 00 days, what time would 9 men, 10 Vomen, and 18 boys take to d< 
four times os much, the parts^ouo by each in the same time being as tin 
numbers 3, 2, and I ? 

64. A person po-ssosscs £800 a year; how much may he spend pe 

day in onlth* to save £48. 2£l. 0c. after paying a tax of i'0 on every £10( 
of income ? •'' 

65. If 3 cows or 7 horses can cat the produce of a field in 29-days, u 
how many days will 7 eow's and 3 horses eot it up ? 

66. How many yards of carpet J yanl wide will cover a roon 

whose width is 16 feet, and length 27^ feet ? * 

^ 67. , A person buys 100 eggs at tlie rate of 2 a penny, and 100 mon 
at the rata of 3 a penny: what does he gain or lose by selling them at thi 
rate of 6 for 2dL ? 



BULK or THBfiE. 


68. A chuTch-clock ^ set at 12 o’clock on Saturday nigkt; at noon 

on Tueaday it is 3 uiinntes : supposing its mtc regular, wkaf will 

be the true time when the clock strike# four on Tliursday aflemoon 7 

69. ’ A person after paying a poors' rate of Kkh in the peund has 
£728. 64. 3d. remaining; what had lie at first ? 

70. If a pieco of work can be done in 60 days by 36 men workiqg at 

it together, and if, after working together for 12 days, 16 of the men 
were to leave the work ; find th^mumber of dajfs in which the remaining 
men could finish tlie work. ^ 

71. A regiment of 1000 men are to have new coats; each coatfs to 
contain 2} yards of cloth yards wide ;»and it i.s to l>e lined with shal* 
loon of 2 yard wide ; how many yards offliullouii will bo required? 

72. if 5 ounces of silk cats be spun into n thread tw'O furlongs and 
ra luilf long, what w eight of silk ivould siippl/u thread suificient to reach 
to the Moon, a dibtance of 2-A),000 miles ? 

73. flow many revoluliuiis will a carriage-wheel, whose diainetei^ 
is .3 feet, make in 4 miles? (See Kx. .’34.) 

74. If U 02. of sugar be worth wliut is the value of *76 of 

a ton ? ^ 

T5. The price of *0025 I’os of lea is •4583s.; what quantity can bo 
bought for 12 *.? 

70. Two watches, one of W'hich gains as much as tlio other lows, 
viz. 2^. 5" daily, are set riglit at 9 o'clock a.m, on Moiuluy ; when will 
there he a difference of one hour in the times denoted by tliein ? • 

77. How many yanl?* of malting, 2'5 fi*ct broad, will cover a room 
9 yards long, and 20 teet broad ? • 

!r8. A person bought 1008 gallons of*spirits for i'C40; 48 gallons 
leako<l out: at what rq^ must ho sell the remainder per gallon so as not 
to lose by his bargain? 

79. If a soldier be allowed 12 lbs. o| bread in 8 days,*how much 

wilksen'e a regiment of 850 men for the year l85C? * 

80. If 2000 men have provisions for 06 days, apd if after 16 days 
400 men go away; find how long the remaining provisions will serve 
the number left. , 

81. A q^cfitleman has 10000 acres; what is his yearly rental, it his 
weekly rental for 20 square ptdes be l^rf. ? (1 year -52 weeks.) 

B2. If an ounce of gold be worth £4*189583, what is the value of 
368^2016 Ibe. ? 


14*-2 
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,P3- If KH)0 men have provisions for.85 days, and if after 17 days 1/ 
f the men go awuy; find how long the relaaining provisions will serve 
the number left. 

84. "WJuit is the quarter's rent of 182‘a acres of land, at £4‘65 pci 

acre for a vi-ur ? 

• 

« 85. A groc er bouglit 2 tons, 3 cwt.. 3 qrs. of goods for £120, and paid 
50v for expenses; what must he hell the goods at jier cwt. in order tc 
clear X'til. 5<(. on the oiiti' ly ? 


tt(>. What must he the breadth of a piece of ground whoso length i> 
40^ yards, in order that it may be twice as great as another piece oi 


ground whose lengih is 14;’ ya'.ds, aiul whose hreadih is 

37. If 375 yards of clotli cost £'3’825, what will o8 ) ds, 
cost 1 


, ^atds''f 

I • 

2.4rs., 3 nail! 


88. Four horses and 0 cows together find tmfficic'nt grji.s.s on a certair 
fu'M ; and 7 eows eat us much as t) hoi-ses ; what iiiu-'t he the size of i 
t lati c ^ to tlic foiim-r, which will Hupp.uf 18 horses and 9 cows? 


89. A alone can reap a field in 5 da\s. and li in 8 days, working 11 
1 c u rs a dfi\ , lind ill what time .4 and H e.iii reap it together, working 
10 hours u day. 


DOTMiLK lU'LK OF THRKK 


J57. There are many questions, which aie of the same nature witl: 
ihoKc hidongiiig to the Rule ofl'liree, hut whu h if \vorked unt by means o: 
that Rule ns befoiT given, w\)uld require (wo or more distinct apjdieatiom 


of it. Fvery such question, faet, may he considered to contain two oi 
more di-^tinct questions belonging to tlie Rule of Three, and when eacl 


of those <iue.--lion.s luus been worked out by means of the Rule, the nnaw’ci 


obtained for the last ol them will be the answer to the (udgiiial question. 


158. The following yxantple may serve to illustrate the preceding 
oWrvations. *‘lf the c.arri!ige of l.'i cwt. for 17 miles cost rao £4. 5#. 
ahat would thecairiage of 21 cw't for 1(5 miles cost me ?” 

\Ve observe that this question, though of a like nature with tho3« 
which engaged our attention under the Rule of'J'hree, is nevertheless o) 
u more complicated description ; and the .student, without further .’xpla- 
nritUm, would find some difficuliy in obtaining an answer to it by meant 
of a single application of the Rule. For we observe, that instead of thrw 
given quantities, we have five, every one of which must uecessarilj 
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have a 'bearing on the answer, ao that none of them ciwi be superfluous. 
If however the question he«divtded into two 4iistinct questions, etnA of 
^ these, when superfluous terms arc njoetotl, will be found to comprise 
only three given terms of a proportion, from b'hieh three terms the 
fourth is to be aseertnined ; and the student would have no difBculty in 
w coking out each of these two questions by means (jfa single ai>plieatiim 
of the llulo, so that in this way ho Avill obtain the correct answer by^- 
phing the Hule of TlirK* twice oyer. 

The first quistion may he fliis; “If the Arriago of lo cwt. for 17 
miles cost me X‘4. wliat would the carriage of^^l cw’t. for 17 miles 
coat me?" In this question the 17 miles w<»uld have no etfeet upon the 
answer, because the distance is the same*in both parts of the question, 
and the answer would clearly remain unaltered, if any other number 
of miles, or if the words “ a c^'rtain distance," had been use<l instead (»f 
ilie 17 miles, 'riii.s minvher nia^ therefon* he neglected as Nuiierflumis, 
and wc have theti three terms of a prqporti()n renr.ining, and lli<‘ fourth 
1s to he found. Sohing tlie question hy tlte Ilule of'1‘hveo, we find that 
tile answer will be Xo. lOjt. 

'J'he second quc.stion may he this: “ If the carriage of 21 cw’t. foi 17 miles 
rogt me Xo. what will the carriage of 21 cwt. for Hi miles cost me 
In this question, for rca'^oiis sitnilar to those befoie given, the 21 cwt. will 
be a supeifliious quantity, Applyiug the Uule of 'I'hrei* to the question, 
we find the answer to be X-l. 12.?. 

Fivm the conrns'tioti of the tivo questions with th.at originally pro- 
poseiJ, we observe that Xo. I2 a'., thus obtained through two diRtiiiet 
applications of the Rule of Three, must J>e the answer to the original 
question, • 

159. We might give still more complfcated instances, in which more 
thaii taro distinct apiJlcations of the Rule of Three would be neediil, itv 
order to obtain the required answer; but the practical qucHlions which 
most commonly occur, of the kind wo have been treating of, would 
require only a double application of the Rqje of Three,•and, like the 
question which has been used hy way of illustration, would comprise only 
five given quantities for the determinathm of a bixthVhich is nut given. 

KiO. The Ilqi’BLK Ri lk ok ^'hkke is a shorter or nwro conqicn- 
dious metlm*l of working out such questions as would require tw'O or rfloro 
applications of the Rule of Three; and it is sometimes called the Rule o** 
Five, from the circumstance, that in the practical qiie.Htions to wdiich it is 
Applied, there are commonly five quantities given to find a sixth. 
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161. For the take of convenience, ‘vee may divide each question info two 
pai^s, the opposition, and tiie demand: former being the part which 

expresses the conditions of the question, and the latter the part which ' 
mentions the thing dcttiandcd or sought. In the question, ** If the car¬ 
riage of 16 cwt. for 17 TniIc^s cost me X4. Ss^ wdiat would the carriage of 
21 cwt. for 10 miles cost me ?” the words “ if the carriage of 16 cwt. for 
ITiniles cost me £4. 6«.," form the supposition; and the w’ords, “ what 
would the carriage of 21 cwt. for 16 miles cost me ?” form the demancL 
Adopting this distinefionVe may give the following rule for working out 
"Examples in the Double Rule of 'rhree, 

ICl*. Rui-e. ” Take from the supposition that quantity which corre¬ 
sponds to the quantity sought in the demand ; and write it dowTV as a third 
term. Then take ono of the other quantities in the suppositiGti and the 
corresponding quantity in the demand, and consider them with reference ■ 
to the third term orifp, (regarding each other quantity in the supposition 
and itscorresponding quantity in the demand ns being equal to each other); 
when the two qhontities arc so considered, if from the nature of the case, 
the fourth tenn would be greater than the third, then, as in the Rule of 
Three, put tho larger of the two quantities in the second term^ and the 
* smaller in tho first term ; hut if less, put the smaller in the second temi, 
and the larger in the first term. 

"Again, take another of tho quantities given in the supposition, and 
the corresponding quantity in the demand ; and retaining the same third 
teim,. proceed in tho same w'ay to make one of those quantities a first 
term and the other a second term. 

** If there be other quantities in the supposition and demand, proceed 
in like manner with them. «• 

" In each of these statings nnlucc the first and second terms to the same 
denomination. Let tho common third term be also reduced to a single 
denomination if it he not already in tliat state. The terms maj' then be 
treated as abstract numbers. * 

" Multiply all the first terms together for a final first term, and all the 

second terms togettfer for a final second term, and retain the former third 

term. In this final stating multiply the second and third terms together 

and divide the product by the first. The quotient will be the answer to 

the question in the denomination to which the third term was reduced.** 

• 

Note. In dealing with the final statement obtained by our Rule, the 
two notes on Article 166 (see p. ]97)» will often be found uaefiiL 
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Ez. 1. If a fradesmi^ with a capital of £2000 gaiii £50 in 3 mouthy 
how long will it take him 'V|jth*a capital of £9000 to gain £175 ? * 

The 3 months in the supposition correspond wi& the quantity sought 
in the* demand make the 9 months therefoih the third term. Then 
taking the capital of £2000 in the supposition, and that of £9000 the 
demand, and considering them w ith reference to the time in the third 
term, we see that if the amount of capital be increased, the time in WRhh 
a given gain would be produced, would be diminished, so that a fouith 
term w’ould be less than the thifd; therefore we place £3000 as a firsb 
term and £2000 as a set'ond. Again, taking the ^in of £50 from tlie 
supposition, and timt of £175 from the demand, and considering themia 
like manner with reference to the time the third term, wo see that it 
the ainoujitt of gain be increased, the time in wliich a given capital would 
produce it, must be increased diso, so that hero the fourth term would be 
^ greater than the third; and therefore we place the £50 as a first term, 
and the £175 as a scednd term ; thus we have tite following statemunta: 

£3000 ; £2000 ) „ 

iSO : £17« { " 

Proceeding according to our Rule, we have the following statement S 

3000x50 ; 2000x175 :: 3, 

and the Required number of months ~ ” 

2x175 

50 

• 175 

• ' 2 &~ 

The required answer is therefore 7 monthl 


Reason for the process. 

The tradesman, with 8 capital of £2000 gains £50 in 3 months. 
IjH us first find, by the Rule of Three, hOw l^ng he would be in gaining 
£175 with the same capitaL Thus 

£50 : £175 3m, ; required fiml. 




Required time=^i^~-^ 


months. 


Since then the tradesman with 8 capital of £2000 would gain £175 



months lei us next find, by the Rule of Three, how long H 
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would take him to the same sum with a capital of £3000, and we 

uiusf have the answer to the que^qp. Thua 

« 

175 x*3 

£3000 ; £200(1 ~ ^ months : required time. 

( I?*; y *? \ 

X 2000 J - 3000 

175 X 3 X 2f'00 „ 

- —W --^3000 

_l7.?v3x2nnn i 
50 yuOJ 

^175 V 3x2000 
50 X ;3000' 

_ 200p V 3 V 17.*-, ^ 

3000x50 " ' 

whence it appears that if wc arrange the quantities given by the question 
as loiiows: 

£3000 : £2000 ) „ 

£.-,0 : £ 17 ;. i ■■ 

•and treat the numbers as abstract; and then multiply the two first terns 
together for n single first term, arid the two second terms together fur 
a ainglo second term ; and then divide the product of the second and 
third terms hy the first, we shall ol)tain the answer in that denomination 
to wlj^ich the third term was reduced. 

Or thus: , 

A capital of £2000 gams £50 in 3 months, 

. £1 . i £50 in (3 x 2000) montli.s, 

( 3y20(Mt\ 

~ 50 ' J 

.“ (s .’llT'o) 

..“ (-“m 

/2000xl7Sx3\ 

"(-aood-^So 

that Hi, If we arrange the given quantities ns follows, 

£3000 : £2000 ) .. 

£50 : £175 ) ** ^ 
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we o>»tain the required* tira©^in month© by multiplying the twq finit 
terms together for a final first term, the two secoqd terms together for » 
final second term; and then dividing the product of the second and third 
terms by tho first term. 

Ejc. 2. If a tradesman with a capital of £2000 gain X.’iO in 3 months, 
what sum wiil he gain with a capital of £3000 in 7 months ? ^ 

Tlie in the supposition corresi)ond» to the quantity sought in the 
demand. Make this £50 tlie tJiird term. '|^hrn taking tho capital of 
£2000 in the supposition, and tliat of £3(^00 in the demand, and consider¬ 
ing them with reference to the gain in the tfiird term, we observu 
that if the amount of capital he increased, so also will he the gain in a 
given time, and thus the fourtli term vymld be greater than tho third , 
thcrefor%wc place the £2('00 as the first term, and the X'JlOtK) as the 
second. Again, taking the 3 Aonths in the ^ipposition, and tho 7 months 
in the demand, and considering them in like manner with referencu to thu 
gain in the third term, wo observe, tl^at as tho time is inereastnl, so also 
will be the gain from a given capital, and thus the fourth term would 
be greater thou the third; therefore wo place the 3 luontlia ns a iiist 
term, and tho 7 months as a si'cond. 

• We thus obtain the following stalenients: 

£2COO : £3000 ) 

* „ t :: £5fO, 

iim : Tm ) 


Proceeding according to our Rule, we obtain tlic following statement; 

2000 x 3 : 30C0x7 :: 50, 

, ,, . , , • . 3r)00 X 7 X 50 

and the required aum m pounds- — 


.3v 7 X r>o 

2x3 


^7x2,5^ 175. 


The answer is then>forc £175. 


^ Ex. 3. If 7 horses be kept 20 days •for .1^4, how many will be kept 
7 days for £28 ? 

The 7 horses in the supposition correspond to tfie required quantity 
(number of horses) in the demand. Make this the third term. Then, 
Uking tb© SO days in the sup}K>sition, and the 7 days in the demand,«and 
conBidering them with reference to our third term, we observe that if tho 
number of days be diminished, the number of horses which con be kept 
in them for a given sum of money will be increased, and thus a fourth term 
would be greater than the third; wo therefore place the 7 days In a 
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tenn,/uid the 20 days in a second. Again, taVing the £14 in the supposition, 
and the £28 in the demand, and considering^hem with reference to the 
third term, we observe .that if t^e sum be increased the number of 
horses which can be kept by it in a given time will be increased also; so 
that here also a fourth term would be greater than the third ; we there* 
for^rlace the £14 in a first term, and the £28 in a second. We thus 
obtain the foJlowitig statements: 


7da58 
‘ £14 


20 days 
£28 


7 horses, 


which, by our Rule, will give th<* following single statement; 

7x14 : 20x28 :: 7, 

20 y 2B X 7 


and thus, the required number of horses —■ 


7x 14 


= 40. 


The answer is therefore 40 horses. 


Ex. 4. If I get R oz. weight of bread for Gd. when wheat is 15s. a 
lushel, what ought a bushel of wlieat to be when I get 12 oz. of bread 
for 4d, ? 


The price of a bnshel of wheat is required ; to this the 15s. in the 
supposition corresponds. Place this os the third term. Then taking the 
8 oz. y[i the supposition and the 12 oz. in tho demand, and considering 
them witli reference to the price in the third term, we observe that 
tlie greater the weight of bn^aii we obtain for a given sum the less will 
bo the price of a bushel of w?ieat, and so a fourth term would be less 
than the third; we therefore place the 12 oz. as a first term, and tho 
6 oz. as a second term. Again, taking the 6d. in th«. supposition and tho 
4d. in tho demand, we consider that the less we pay for a given W'eight 
of bread, tlie less W'ill be the jirico of a bushel of wheat, so that hero 
also a fourth term would br* less than the third ; therefore we place tho 
(W as a first term, and the 4t/. as a second. Thus we have the following 
statemeota: 


12 oz. : 8 oz.) .. 
Gd. ; 4d j " 


lU 


which, by our Rule, wiU give the following singlo statement; 

12x6 : 8x4 :: 15, 


imd thus, the required price will be 



wvmx or tbsee. 



8x4x 15 . 8x15 

« I « - » « »■—^1— Jf 

12x6 8x6 


4x5 20 

“3^3 


A* 6<. Bd, 


K](. 5. If 20 men can perform a piece of werlc m 12 days, find the 
nunit}er of men who could perfiurm another piece of work 3 times as 
great in ^th of the time. 

The first piece of work being reckoned as the second inu8tP4»s 
reckoned as 3. 

The 20 men in the «inno<(i#!on must be fiiken as the third term. 
Then, taking tlie piece of work (represented by 1)^ in the supposition, 
and the piece of work (represented by 3) in the demand, w'c observe that 
if the work be increased the nuifiher of men to perform it in a given 
time mus^be increased, and we ther»*fore place the 1 os a first term, and 
the 3 as a ^ennd. Again, takiisg the 12 days in the supposition and the 
days in the demand, wo observe that if ^e number of days be di- 
minisbed, the nuroWr «f meft required to perform any given work will 
ho increased, and therefore we place tife ^ days os a first tenn, and the 
12 days as a second U'rm. Thus we have the following statements. 




1:3 \ 

Y days : 12 dnysj 


20 men. 


nlnch, by our Rule, will give the following single statement; 


V : 3 X 12 :: 20, 


-.=:300. 

# 


r.nd thus the required number of men will be 
3x12x20 3x12x20x5 

Ex. 0. If 252 men can dig a trench 2If) yards long*, 3 wide, and’2 
dee[t, in 5 days of 11 hours each ; in how many days of 9 hours each will 
22 men dig a trench of 420 yds. long, 5 wide, and 3 deep ? 

The first trench contains (210 x 3 x 2) cubic yds. 

^ = 1200 cubic yds. 

The second ... (420 x 5 x 3) cubic yds* 

6.300 cubic yds. 


On the supposition therefore that 2*52 men can remove 1260 cubic yds* 
df earth in 55 hours, we have to find in how many hours 22 men can re¬ 
move 6300 cubic yds. 

The 55 hours correspond to the quantity sought. Make this the 
third* term. Then, taking the 252 men in the supposition, and the 22 
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nen in the demand, wc observe ihat if the puipber of men he dimimdved, 
she number of workm^f hours in whicii a tiven work can be performed 
will bo increased, and wo therefore place the 22 men ns a first term, and 
ihe 252 men na a secon'd. Again, taking th« 1200 cubic ;^'ds. in the sup> 
position and the (JdOO cub. yds. in the demand, we consider that if the 
auinber of cubic yds. be increased, the numlnirof working hours in whicli 
rgiven number of men can perform the work will be increased also, and 
therefore we place the 1200 cubic yds. os u firet term, and the 0300 cubic 
j^ds. os a second. *' ' 


riicn We have the following statements; 

22 men :'2*»2 men ^ 

1200 cub. yds. (>.‘>00 cub. yds. p' 

R’bicb, by our Ilule, will give the following single htuteiuem: 

22 X 12(50 ; 2o2 x 0300 55, 

f ' 

»ud thus the required time 

252 X 0300 y .5:) 


22 <1200 


woiking hours 


2.52 V 5 V 5.5 




working hours 


=- 31.50 w*oiking hours 
:il.50 


U 


days of 0 working hours 


- 3.50 such days. 

I 

Kx. 7. If d men carrt £15 in 20 days, how many men will earn 10 
gulueos in 7 <lays ? ‘ 

£15 : 10 guineas 1 
7 Jay. : !!<> Jay. ) ” * 


The £1.5 and the 10 guiqcas, being in different denominations, miet, 
in accordance with our I'.ulc, be reduced to one and the same denouitua- 
tion. 

Thus, £15 being -=.300«., and 10 guineas being =210*., we have 


30a». : 210jf. 1 ^ 

7 days : 20 days | ” 

■s 

whichi by our Rulej gives the following single statement: 

300x7 : 210x20 4, 



BO03LB BCLB OF TarEBi 



Kx. a. If 5(50 flug-stAiicN, cac^‘ H feet squ.ir^ will pnve n co;irt-3’»M, 
Ii'iw niany will be required for a yard twice the size,yach flag-Btone being 
M in. by 0 in.? 

Superiici.tl content of each of former flmj'-stones 

; (1 i X 1J) sq. ft. - (| X 3)*8q. ft = J «q ft 
Superficial cont;*nt of eiudi of the latter flag-»tones 

" (1 ^ ift* ^ (A 2 ) ft. - I sq. ft. 

('on«tidcring the first court-j'iird os l^iid therefore the sceund os 2 , out 

st.itcincubi will be 

Z sq. ft. : J sq. ft. j 

^ j . t, J :: /)60 flag-stones. 

wiiith, by our Rule, will give us the following single statement: 

I : J X 2 ;: 500, 

aud tlius (he required number of fl.ig-Htoncs 

= (Jx2xfiC0)~S 



Kx. 9. If 10 cannon, which fire 3 rounds in 5 mhiutes, kill 270 men 
in an hour and a half, how many c.iimon, which fire li rounds in 6 
minutes, will kill 5(K) men in one hour? 

The first 10 cannon, firing ^ of a round*in agminate, kill 270 men in 
j hours. It is required to find how many cannon, firing ^ of a i-ound 
ill a minute w'ill kill 5(X) men in 1 hour. • 

The 10 cannon in the supposition correspond to the qiiantit.v sought 
in the deman^r make this the third term. Then, taking the | of 
a rouiv^ in the supposition and the ^ of a round in the demand, we o^ 
8crvc that if the part of a round which is fired in a minute ht? increased, 
the number of cannon for effecting a certain laughter would be dimb* 
ui»lied ; and therefore we place the | of a round as a first tenii, and the 
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§ of a round u the second. Again, taking the 270 men in the auppoaition 
an^the 600 men in the demand, we dbaprve that an increaao in the 
number of men killed would require an increase in the number of 
cannon; and therefore ere place the 270 men as a first term, and the 600 
men as a second. Again, taking the | hours in the supposition and the 
1 hour ill the demand, we consider that if the time in which a certain 
triiinber of men are killed be diminished, the number of cannon would be 
increased; and therefore wo place the 1 hour as a first term and the 
I hours 08 a second. Our statements nv ill therefore be, 

f round : | round I 
270 men 600 men | 10 cannon, 

1 hour ^ ?»our8 ^ 

wliich, by our Rule, will give us the following single statement: 

I X 270 X 1 : X 600 X J :: 10, 
or 6x46 : Ox60xC :: 10^ 


required number of cannon 


5x4j 


Ex. 10. A town which is defVruled by 1200 men, with provisions 
enough to sustain them 42 days, supposing each man to receive IC oz. 
a day, obtains an increase of 200 men to its garrison; whit must now' 
be the allowance to each man, in order that the provisions may serve the 
whole garrison for 64 days ? 

The 1400 men will belong to the demand: for the question is, what 
must be the allowance to each man, when the garrison is increased to 
1400 men, in order that the provisions may lost 64 days. 

The 18 oz. must clearly, according to our Rule, bo the third term. 
Taking the 1200 men from the supposition, and the 1400 men from the 
demand, we conaidqr that if the number of men be increased, the allow- 
nnoe to each must be diminished, in order that the provisions may last a 
given time; and we therefore place the 1400 men as a first term, and the 
1200 men as a second. Again, taking the 42 doys in the supposition‘and 
the 64 days in th<^ demand, we consider that if the number of days 
during w'hich a garrison roust be sustained be increased, the allowance to 
each man must be diminished ; and we therefore place the 64 days as a 
first term and the 42 days as a second term. Our statements will there- 
fere be, 

1400men : 1200men) 



POmiM »0UE OF TfiEXB. 


wluch, by our Rule, will give us the following single statement: 

14W^54 : 1200 x 42 :: 18, 

. , ,, *1200x42x18 

required ollowanco=—j oz, 

~]2oz. 

so that 12 oz. will be the answer. 

Ex. 11. If the carriage of t\7 stone, Glbs^ for 7 miles coat £2. Hz,, 
what weight should lie carried miles for ilO. lOv. ? 

37 stone, 6 lbs. = 524 lbs.; £2. -- 45ir.; SlO. 10#. = 70#. 

Our statements will Iw ^ 

12 mile. : 7 mile. (i. 

. 45.. : 70.. t •• 

which, by our Rule, give the following single statement: 

• ]2x*45 : 7x70 :: 524, 

. , , 7x70x524 

required number of lb.s.*- —r., 

Jm X 40 

= 47.HnbB. 

t =5 475 lbs. 7 oz. 11 j/y drs. 

:^'.33st. 13lbs. 7oz. ll/y^drs. 

so that the answer is 33st. 13 lbs. 7 oz. 11./y drs. 

Instead of reducing t)>e quantities to lower denominations, as in the 

above operation, wc might have kept them in the higher denomiiL'.tions^ 

by reducing any part which was expressed in a lower to a fraction of 

the higher denomination. Thus, observing' that Olbs.8t.s=f8t., and 

^s^£lf and 10#. =^£1, W’c have 

liJ miles : 7 miles ) ^ 

^ ^ «tone, 

12x2]; 7x3|::^07?, 

or, 12 X ? 7x7 202 


or, 2: 


49 202 


7 ■ 


40 202 49x202 

~ X —= —i,- _' =7X 131 “017» 

2 7 2x7 

fll7 

. required weight=-^ stonesSSst. ISlbe. 7o*. ll/ydr** 



ARITHMETia 

. Ex. LVIl^ 

1. If 7 mon can leap 6 scrc^ in 12 lioifrs, how many men will mp 
IR acres in 14 hours? «. 

2. If 3 men earn £15 in 20 days, how many men will earn 15 guineas 
in 0 days, at the same rate ? 

3. If 10 horses eat 90 bushels of com in 42 days, in how many days 
Mill 7 horses cat 00 bushtds? 

4. If 800 soldiery consume 5 sacks ^ flour in G days, how many will 

t'oTiHume 15 Hacks in 2 days? 

^ / 

5. If 17 bushels be con8iin>vl''‘by G horsjvs in 13 days, what quantity 
will B burst's eat in 11 days, at fne same rate ? 

0. 10 horses can plough 1280 acres in 8 days, how manj acres will 
12 horses idough in 5 days f | 

7. If 11 cw't. can l»e carried 12 miles for i'l. 5c. how far can 30 cwt. 
23 lbs. be curried for £5. 2 fl. 5c. ? 

8. If the earringe of 0 cwt. of goods for 124 miles be 0 guineas, what 
weight ought to be carried 53 jniles for half the money ? 

0. If 5 men on a tour of 11 months, spi-nd £041. Kk, 4-^/., how much 
at the same rate would it cost a party 017 men for 4 mouths? 

10. If with a enpltal of £10(10 a tradesman gain £100 in 6 montlis, in 
what time will he gain £49. .Ofl. with a en]>itHl of £225? 

11. If it cost £59. 2s. 1 Id. to keep 3 horses for 7 months, what will it 

cost to keep 2 horsi's for 11 months ? . 

12. The carriage of 4ct^t., 3qrs., for 100 miles costs £3, 8fl. 5c.; 

\\hat weight ought to be carried 100 miles for £(>. 0 j(. 3^d, ? ' * 

13. If 1 man can reap 3455 sq. yds. in an Inmr, how long will 7such 
men take to reap G acres ? 

14. If 20 men in 3 weeks cam XIK), in what time will 12 men earn 
£150? 

15. If the carriage of 1 cwt., 3qr8., 21 lbs. for 52t miles come to 
17®. 5rf., what will be charged for 2^ tons for 4G.t miles ? 

• IG, If 10 men can reap a field of acres in 3 days of J2 hours each, 
how long will it take 8 men to reap 9 acres, vrorking 10 hours'a da;\' ? 

' 17. .If 25 men can do a piece of work in 24 days, working 8 hours a ^ 
day* kow many hours a day w'ould 30 men have to work in order to do 
the same niece of work in 16 days? 



DOtTBLiB EI7LS OV THREB. I 


If the TCnt of a fanu <^,17 ac«, 3 ro., 2 po^ be jfidO. 4«. 7dL, friuit 
roiUd be the rent of anothel hum, containing 26 fc*, 2 ro., 23 po., if 6 
, of the former bo worth 7 acres of the latter ^ , 

19. If 1500 copies of a book of II sheets reqiure 66 reams of papefij^ 
how much paper will be required for 6000 copies of a book of 26 sheeti^ 

the same size as the former ? ~ 

20 . If 6 men can reap a rectongnlar field whoso length is 800|)t« 

and breadth 700 ft. in S^^days of 14 hours (iacA ; in how many days of 
)2 hours each can 7 men reap a field whose liAigth is 1800 ft. and ^ 
breadth 960 ft, ? . 

21 . If a thousand men liesieged in,a town with provisions for 6 

weeks, allowing each man lOoz. a day, be reinfonttl with 6 (K) men more, 
Hm^ liave their daily allowance reduced to 63 ou:.; how lung will tlie pro- 
^■•ions last them ? , • 

22. If 20 masons build a wall 60 feft long, 2 feet thick, and 14 feet 
liigli, in 12 days of 7 lira, each, in how many days of 10 lira, each will 00 
luaHons build a wall 500 feet long, 4 thick, and 16 high ? 

23. If 10 men can perform a piece of work in 24 days, how many 
men Nvill perform anotlier piece of work 7 times as great, in one-fifth of 
tlui time? 


24. If 125 men can make an embankment 100 yards long, 20 feet 
wide, and 4 feet high, in 4 days, working 12 hours a day, how many men 
I'lmst be employed to make an embankment 1000 yards long, 10 foet wide^ 
and G feet high, in 3 days, working 10 hours a day I 

2^. What is the weight of a block of st^c 12 ft. 6 in. long, 6 ft 6 in. 
broad, and 8 ft. 3 in. deep, when a block of the same stone 5 ft. long, 3 ft. 

U in. bVoad, and 2 ft. 6 ia. deep, w'elghs 7600 lbs. ? 

26. If 100 men drink £20 worth of wine at 4*. 6d. i>er bottfU^iMir 

many men will drinlc £72 wortli at 6«. per .bottle, in th6 name time, At 6ie 
samcT rate of drinking ? , 

27 . If 6 horses require as much com as 8 ponies, tfnd 16 quarters lost 

12 ponies for 04 days, how long may 26 horsra be kept for £41. Ss. when 
^ra is 22 shil^iigs a quarter ? « 

^ 28. * If 42^ yds. of doth which is 18 in. wide cost £50.14f. 2d., wftal' 

will 118^ yds. of yard-wide cloth of the Bsme quality cost ? 

26 . 124 men dig a trench 110yds. long, 3ft. wide, an4 4ft. diH^» in 
6 days of 11 honn each; aootlMsr trapeli is dug by half the munbeir of' 



226 


ARITHMETIC 


mei)^ in 7 dsyt of 9 hours each; how miyiy feet of water is it capable of 
holding? . * ^ 

30. If the foiir|)enny loaf weigh 3*35 ll>s. when wheat is at 4*75*. 
a bus., what ought to be paid for 47^ lbs. of bread wiien wheat is ut 
13*4#. a bus. ? 

tfr,. 

31. A pit 24ft. deep, 14sq.ft, horizontal section cost -£3 to dig 

out; how deep will a pit bo of horizontal section 7 ft. by 0 ft., which 
costs XL 10#. ? * 

t 

32. The value of the paper required for papering a room, 8uppo.sing 
it 2 .yard wide, and 4lrf. a yari^ is X‘2. 3#. l.W.; what would it come to, if 
it were 2 feet w'ide and 4c/. a ySrd ? 

33. 7 men working IQ days can mo^<'a field of com 1.320 yards long^ 
and 330 wide ; wliat will be tiie length of the side of a field 1320 yat^ds 
broad which 4 men can mow in 4^ days ? 

34. A beam 10 feet long, 2] feet broad, and 3 incliea tliick, weighs 
1230 lbs. ; what mn.Ht be the length of another beam of the same material, 
whose breadth is 3| feet, thickness 7.\ inches, mid weight 2023 lbs, ? 

35. If 12 oxen and 35 sheep eat 12 tons, 12 cwt. of hay in 8 days, 
how much will it cost per month (of 28 days) to feed 0 oxen and lOsheej), 
the price of hay being 4 guineas a ton, and 3 o.xeii being supposed to eat 
os much ns 7 sheep ? 

4 

30. If 1 man and 2 women do a piece of "work in 10 days, find in 
how long a time 2 men and'l woman will do a piece of work 4 times as 
great, tile mtes of working o\a man and woman being as 3 to 2. 

37. A person is able to j)erform a journey of 142*2 miles in 4} days 
when the day is 10*104 hours long; hovv many days will he be in 
travelling 50.VO miles when tiic days are 8*4 bout's long ? 

38. If the sixpenny V;af weigh 4*35 lbs. when w heat is at 5*75#. per 
hnshel, what weight of broad, when wlieat is at 13*4#. per bushel, ought 
to be purchased for 18*13#.? 

.39. If a family of 9 people can live comfortably fh England for 1500 
guineas a year, what will it cost a family of 8 to live in Belgiunr in the 
aame style for seven montlis, prices biding supposed to be ^ of what they 
would be in England I • 
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F j 

162. • Def. Intcrbit is the sum of money faid for the loan or use 
:)f some otlier sum of money^ lent for a certaui time at a fixed rate; 
g[enerally at so mucli for each £100 for one year. 

The money lent is called the l*RiNCiPAii. 

The interest of £100 for a year is called the IJIate phu Ccht. 

The principal + the interest is called tub AmounTi 

Interest is divided into Simple and Compound. When interest is 
reckoned only on the original principal, it Is called Sisipi.k iNTKiii-aiT. 

\Vlien tlie interest at the end of the first period, instead of being paid 
w the borrower, is retained by him and udd/'d on as i>rincipal to the 
brmer principal, intercut being calculated on the new principal for the 
icxt period, and tliis intca*st again, instvad td being paid, is retained and 
aided on to the last principal for a new principal, and so on; it is colled 
uaiPouNt} Intiuiest. 


SIMPLE INTEREST. 

100. To fmd the Int^cst of a given gum of ntoncy at a given rate per 
cent, for a year. 

Rule. “ Multiply the principal by the rate per cent., and dividatho 
product by 100, as in (Art. 126)." , 

Hote 1. The inten-st for any given nun^r of years will of course be 
found by multiplying the interest for onej year by the number of ycirs; 
and the interest for on^ parts of a year may be found from the interest 
for one year, by Practice, or by the Rule of 'rhn?c. 

Note 2. If the interest has to la? calculated from one given day to 
another, as for instance from the 30th of Januaiy to the 7th <if Februaiy, 
the 30th of J,inuary must be left out in the calculation, and the 7th of 
February must be taken into account, for the borrower will not have had 
the use of the viuney for one day till the Slst of Januaiy. ^ 

'> Noit 8. If the amount be required, the interest has first to be found 
for the given time, and the principal has tlien to be added to it. 

Ex. Find the simple interest of £250 for one year at 5 per cent, per 
ennunu 


15—2 
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Procee^isg according to the Rule giv^n aboTO^ 

£ 

r 250 
_6 

£12-50 

20 

10 - 00 #. 

therefore the interest is £12. 10#. 


lieamn for the Pr/KX«9. 

'I'ho sum of £100 must have tlie same relation in respect of magiii> 
tilde to £250 as the simple inUrest of £100 for a year lias to the simple 
intercist of £250 for a year;''*and thus the £100, £250, £5, and the 
luquircd interest must fonn a proportion, (Art. 148.) * 

We have tlien • 


£100 : £250 :: £5 ; required interest, 

* *’50 V 5 

whence, required interest' (Art 155), 

which agrees with the Rule given above. 


ExampUut vorked out. 

Ex. 1. Find the simple interest and amount of £417. 7tf. 9d> for 

1 year, 10 months, at 4|J jier cent. 

£ d £ d 

417 9 417 9 


43 

1001) 11 ,0 
150 10 4J ' 

£]«-2G . 1 . 41 
20 


8 11252 , 3.3 

15G 10.4^ 


5-21#. 

12 


2'5Gd. 

t.d 

* ^60S 

Int for 1 year.= 18 . * • "iw 

= 1B 

Int for 0 mo., or 1 of 1 year - 9 7^^ ' 

Int for 4 mo., or ^ of 1 yearJ J 

Int. fori yr., lOmo.= 33.9.6gfJ 

'. amount = £417. 7s. 9d. + £83. 9#. 

= £450. 17«. 





SIMflJC INTEEB8T. 


m 

Note. In examples like the above we may reckon 12 months tf^the 
; but if Calendar months are given, the interest will then be best 
[bund by the Rule of Three; as for instance in th# following example: 

£x. 2. Find the simple interest and the amount of £106. 13e. 4d. 
from June 15,1843, to Sept. 18, 1843, at ^ per cent. 

£. $. a. 


lOG 

,13 

. 4 




42G 

. 13 . 

. 4 

53 

. G . 

, 8* 

X*4*80 

. 0 . 

0 


ItJOOr. 

£i. IG#. is the interest for 1 year. 

The numbiT of days from June 15 to St»pt. 18 
, -15 + 31+31 + 18 

= 95. 

Hence, SG.") days : 9.5 days .£4. IG#. : interest required, 

H-hcnce, it uill I>c found, that interest required -X’l. 4e. 

> amount = XJ0G. I3.v. 4d. + X'l, 4^. 11 XI07.18<r. 

• * 

1G4. Dkfs. Commission is the sum of money which a merchant 
eJudges for buying or selling goods for ano^er. 

BkoKKRAOE is of thc same nature os Cominisnion, but has relation to 
money transoetions, rather than deolinp in goods or merchandise. 

Insl'rasok is a contract, by which one party on being paid a certain 
sunVor Premium by another party on propertjr which is subject to risk, 
undertakes, in cose of loss, to make good to the ownef the value of that 
property. 

Questions on Commission, Btxikerage, and Insurance, these charges 
ibeing usuidly made at so much jicr cent., amount to thc smne tbingla 
finding the interest on a given amount at a given rate for one year, and 
may therefore be worked by the Rule given above for Simple Interest. 

There is, however, one case of Insurance which it may be well to 
notice by an example worked out 
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Sx, If goods worth £1200 be in«on4 at £1.10«. per oeni, to what 
amount must they be insured, so that in cLse of loss the party insuring^ 
may recover the value of the goods and the premium ? I 

If they bo insured at their actual worth the premium paid will be 
lost, since the i)i»urer will get £1200 only. 

__Hut if every (£100-£l. 10s.), or £98, 10s„ be insured for £100, then, 

in case of loss, the value of the goods £98. 10s. + £1. 10s. (the premium 
paid) will be recovered. 

Thus we have <• 

£08| : £1200 £100 ; sum which is required to be insured ; 

whence, sum required to be imAircd =^£1218. 5t. Od. nearly. 

« 

Ex. LVllJ. 

1. Find the simple Interest 

(1) On Xai A)r 1 year at 5 per cent’ 

(2) On £810 for I year at 4 per cent 
(8) On £H)00 for 1 year at 4J per cent 
(4) On £47A for 3 years at 5 i>er cent. 

(/i) On £930, ll.«. 3d. for 2 years at 4 per cent. 

(6) On £550.13#, 4d. for 0 years at 5 per cent 

(7) On £945. 10«. for 2 years at 4 per cent. 

(8) On £198, C# 8^/. for 1 year at 31 per cent. 

(9) On £230. Of. 8d, for 21 years at 3 i)er cent. 

• (10) On £98.15f. lOd. for j year at 2.t per cent 

2. Find the amount 

(1) Of £1000 for 2 yt^rn at 4} per cent 

(2) Of £2833. 6#. 8d. tor 4^ years at 3 per cent. 

(3) Of £1050. Cfl. 2c. 5m. for 0 years at 4] per cent 

(4) Of £130. 12». 6d. for 3J years at 5^ per cent 

(6) Of 1895 guineas for years at 2J per cent. 

(0) Of £1534. Of. for years at 3J per cent. 

(7) Of £411. lOf. for J- year at 4$ per cent 

(Ji) Of £1595. 1 fl. 2c. 5m. for 5^ years at 32 per cent 

3. Find the Simple Interest and Amount 

(1) Of £375 for 3 years, 8 months, at 3J^ per cent 

(2) Of £440. lOf. for 3 years, 3 months, at 5 per cent 

(3) * Of £220 for 7 months at 3^ per cent 

(4) Of £243. lOf. for 2 years, 5 months^ at 4^ per eeni 

(5) Of 10 guineas for 117 days at 3.} per cent 
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((S) Of £68i. 18f. M fo^ 1 yeiur, 11 monilit, «t 4| pm | 

(7) 40 guineafl frcfii March IG, 1850, to JtXL 23» 18$|| it 

per cent. « 

(8) Of £320.15«. for 2 yean. 35 days. at*4| per cent 

(0) Of £34.10«. from August 10 to Octolter 21. at 4^ per cent. 

4. Find tlie brokerage on £715.12«. 6d. at 4| per cent 

5. What is the annual cost of insuring £4000 worth of propeHSj^ ‘IP* 

1 per cent. ? ^ 

6 . What must be the sum insured at 4^ per cent on goods worth 

£1910, so that in case of low the worth of Uie go^s and the premium 
may be recovered ? ^ 

7. ■ A\7h per cent., what will be the^st of insuring property worth 
.500 guinealit so that in the event of loss the worth of the goods and the 

ii'cmium of insurance may be recovered ? . 

165. In all oj* Interetit if anp three 0/ the four (principalf 

rate per cent., time,,am(mnt) he given,*the fourth mng he/burnt; cm, for 
instance, in Uie foUotcing examples. 

Ex. 1. Find the amount of £225 in 4 yean at 3.} per cent, idm* 
pic interest, 

• £ 

225 

67.5 

112.10 

£7*87.10 
20 • 

I7‘.50s. / 

12^ 

C'(K)rf. 

Int for 1 year ---£7. l7s. Grf. 

.4 yean-*£31,10s.; 

/. amount is £225+ £31. 104f.,*or £250. lOsi 

Ex. 2. In what time will £225 amount to £25^. 10s. at 3|^ {>er cent, 
simple interest 1 

£256.10#:- £2*25. - £31.10#., which is the interest to lie obtotoe^oa 
£225*in order that it may amount to £256.10#. 

But Int of £225 for 1 year=»£7.17*.6(t; which must have tli# 
sai^ relation in respect of magnitude to the £31.10#. as ^ 1 year has 
to the ^uired tiiDe; » 
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£7.17». 6(1.: £31.10».:: 1 year r^required number of years, 
wberce, required number of years=4 

3 

Ex. 3. At rate per cent., simple interest, will £226 amount to 
£266. 10#. in 4 years ? 

In other words, at wbat rate per cent, will £226 give £31.10#* for 
interest in 4 years, or,-' ' ’, or £7.17#. Qd. in one year? 

Tbcn £225 : £100 :: £7.17#. Qd. : required rate per cent., 
whence, required rate per cent. = 3.J. 

Ex. 4. Wbat sum of money will amount to £250.10#. in 4 years at 
3]^ per cent, simple interest ? 

£100 in 4 yrs. at 3^ per cent, amounts to £100+ (3^ x 4)£, or £114; 
and tliis £114 must be to the £256. 10#. as the £100 is to the required 
sum of money; 

£114 : £256|l £100 : required number of pounds 

whence, required number of pounds ~ £225. 


Ex. LIX. 

1. What .sum will amount to £150. 8#. in 4 years at 5 per cent, 
simple^intcrest ? 

2. At what rate per cent, will £540 amount to £734. 8#. in 9 years, 
at simple interest ? 

3. In what time will £356^mount to £402. 5fi. at 3 per cent, simple 

interest? » 

4. At what rate per cent, will £325. IC#. 8d. amount to £374. 6#. Old. 
in years, at simple intci'est ? 

6. In what time will -?142.10#. amount to £227. 5#. 9cf. at 31 per 
cent, umple interest? 

6. At what rate will £157.15#. id, amount to £295. 16#. 3d. in 25 
years at simple interest ? 

7. What sum will produce for interest £56.14#. in 2| years at 4,} 
per*cent, simple interest ? 

8k What Slim will amount to £105. 6#. 0}d. in 3| years at 4J per 
cent, ^ple interest ? 
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9. What snm will amount^ £3ff^. 7*. 7\d, in 9 yean at 4 per/ent^ 
simple interest ? « , . 

^ 10. In what time will £1276 amount to jCyi49. lie. at 3| per cent, 

simple* interest t 

11. At what rate per cent., simple interest, will £036. lOs. 4d amount 
to £n57< 7f. in 4^ years? 

12. In what time will £125 double itself at 5 per ocnt. rimple interest 

13. 'What sum will amoun^*to £425.19«.,4|<i. in 10 years at 3| per 
cent, simple interest, and in how many more years will it amount to 
£453. lls. 7rf.? 

14 What sum of principal money, lent out at 5 per cent, per 
annum, gimple interest, will produce in 4 years the same amount of 
interest a4*£250, lent out at ^ per cent, per annum, will produce in 0 
lyears?_•_ 

CbMPOUND JNTEREST. 

166. To find the Compound Interest of a given mm of money at a 
given rate per cent, for any number of years. 

Rulr. “ At the end of each year add the interest of that year, found 
hy^Art. (163), to the principal at the beginning of it; this will bo the 
principal for the next year; proceed in the same way as far as may be 
required by the question. Add together the interests so arising in the 
several years, and the result will be the compound interest for the given 
period.” 

The reason for Die above Rule is dear from what has been stated in 
Arts. (162 and 163). • * 

, Ex. Required the compound interesjl and the amount of £7^ for 
<3 3 ’ears at 5 per cent. 

Proceeding as in iMmpIe Interest for the 1*‘ year; 

£720 

__ * 

£3600 

£720 — 1** principal, 

36 = P* interest, 

, by addition, • £756=2"* principal, of which find interest at 5 per cOMft* 


£37*80 

20 


Jd-OOtt. 
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/756 = 2**^ principal,^ 

37 . 16=2"* interesty 

£703 .16 = 3^ pnncipal, of which find interest aa jabore 
5 

£30 (i0 . 0 
20 

13-80tf. . 

12 

ToOrf. 

£703 .16 0 principal for 3”* year, 

39 . 13 . 9J = interest for 3*^ year, 

£833 . 9 . fOjI — amount of £720 in 3 years at 5 per cent. ^ 

compound interest. 

The compound interest for that time 
~ Hum of interests for each year, 

£36 + £37. 16#. + £39.13#. 9^. = £113. 9#. 9^rf. 

Note 1. It is customary, if the compound interest be required for any 
nvnnber of entire years and a part of a year, (for instance for SJ yeats), 
to find the compound interest for the 6th year, and then take ^ths of 
tlio last interest for the ^ths of the 6th year. 

Note 2. If the interest bo payable half-yearly, or quarterly, it is clear 
that the compound interest of a g’iven sum fora given time will be greater 
as the length of each given period is less; the simple inten*st will not be 
affected by the length of each {ieriod. 

Note 3. As the vulgar frictions often in Compound Interest give 
considerable trouble, any sum in this Rule may be worked by means of 
decimals thus; 

£x. Find the amount of £B2fi at the end of 3 years at 4| per cent, 
compound interest « 

* 62.5 Principal for 1** year 

4*r> 

3125 

2500 

£28125 lot for 1** year 
£625 


£653*125 Principal for 2^ year. 



-COMPOUND INTBRNST, 

« £6iSP'125 Prindpal for 2"^ year 

f 4« 

0265625 ' • 

2612500 

£20 390^ Int for 2"'* year 
£653126 

£68^51^625 Principal for 3^ year 
4-5 


3412578125 

2730062500 • 

_ • 

£30713203126 Int for 3*^ year 
£({82*6156*25 . 

i*713-228828126 
20 * 


«.4670562600 

12 

d 6*9187500 

4 

q. 3 07500 

Amount = £713. 4«.62d 




m 


• Ex. LXjl 

1. Find the conlpound interest of £2000 in 2 years at 4 per cent 
per aunum. 

, 2. Find the amount of £800 in Oy^^rs at 3^ per cent, allowing com¬ 
pound interest. 

3. Find the compound interest of £270 in 2 years, at 3 per cent 

4. Find the amount of £600 for 3 years at 4J per cent., compound 

interest. • * -• 

5. Find the amount of £230.15s. for 3 years, at 6 per cent, oompoui^ 
interest 

6., Find the difference in the amount of £415.10s., put out for 4 
years at 2} per cent, 1st at umple, 2nd at compound interest 
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7. « Find the compound interest of 4^130 in 9 yearn at 4 per cent 

(interest being payable half-yearly). » 

8. What will ill760^. 10s. amdunt to in 2^ years, allowing 4 per cent 
compound interest ? 

9. A person lays by £230 at the end of each year, and employs the 
money at 3.J per cent, compound interest; what will ho be worth ut the 

'end of 3 years? 

10. Find the differeno^ between the simple and compound interest of 
X’416.13r. 4d. for 2 years at 2J per cent. 

11. What is the difference between the simple and the compound 
interest of ill3,383. 6«. 8cf, for 5 years, at 5 per cent. ? 

12. Find the amount of ilfJO in 3 years at 4.} per cent, compound 

interest. . ^ 

13. What sum of money put out to compound interest for 2 years 

at 5 per cent, will amount to XJOG? * 

14. What sum at 5 per ceiitl compound interest will amount in 
2 years to £204. ]2 jv. ? 

1.5. A and B each lend £250 for 3 years at 41 per cent, per annum, 
one at simple interest, the other at compound interest: find the difference 
in the ainounPof interest they respectively receive. 


PKKSENT W^ORTH AND DISCOUNT. 

167. A owes B £500, which is to be paid at the end of 9 months 
from the present time: it is clear that, if tJje debt be discharged at once 
(interest being i-eckoned, we 'i^ill suppose, at 4 per cent, per annunv), 
B ought to receive a leas sum of money than £500; in fact such a sum 
of money as will, being now put out at 4 per cent, interest, amount to 
£500 at the end of 0 months. The sum w'hich B ought to receive now is 
called the Present Worth of the ^500 due 9 months hence, and the sum 
to be deducted ftx)ra the £.^10, in consequence of immediate payment, 
which is in fact the iAterest of the Present Worth, is called the Discount 
of the £500 discharged 9 montlis before it is due. 

pEF. Wc may thcrcfoiti define Piiesknt Worth' to be the actual 
worth at the present time of a sum of money due some time nence, at 
a given rfite of interest; and we may define the Discount of a sum of 
money to be the interest of the Present Worth of that sum, calculated 
from the present time to the time when the sum would be properly 
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PRESINT WORTH. 

168. Rule. ** Find the interest oC £100 for ‘the given time nt the 
given rate per cent., and state thus: * 

£100+its interest for the given time at the given rate per cent, given 
sum £100 : present worth required.” 

£x. 1. Find the present worth of £500, due 9 months henodjT 
per cent, per annum. 

Proceeding according to the above Rule, 

Interest of £100 for 9 months at 4 per ceflt. is £3, 

•*. £103 : £500 :: £100 : required present worth, 
whence, required present wgrth=£485. 8«. B^^d. 

The rtmon for the above proceM is clear from the consideration, that 
£100 in 9 montlis at 4 per cent. Interest would amount to £103, and 
therefore £100 is the j)re8eut value of £103 due 9 months hence: and 
consequently we have • 

1'* debt : 2"^ debt :: 1** present worth ; 2"^ present worth. 

£x. 2. Find the present worth of £838, due 19 months hence, at 3 
per cent, simple interest. 

* Since the interest of £100 for 19 months, at 3 per cent 

= £(|Sx3) = £V-£4i, 

£104J : £838 £100 : required present worth, 

whence, required present worth = £800. 

£x. 3. What is the value, at IG years of age, of a legacy of £1000 
payable at 21 years of age, allowing simple interest at 4 per cent. 7 “ 

• Since £100 at 4 per cent, simple interest will in 5 years amount to 

£^20, therefore the present worth of £120 due 5 years hence will at that 
rate be £100. • 

Hence £120 : £1000 :: £100 : required value, 

whence, required valug = £833. 6s. Qd, 


^ ' ■ . . ' ■ ! 

. DISCOUNT. 

169. *Rule. ** Find the interest of £100 for the given time at Iht 
given rate per cent., and state thus: i 

^£100+its interest for the given time at the given rate per cent.: given 
sum :: interest of £100 for the pvea time at the g^ven nte per cent* i 
discount required.” 
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Et. 1. Find the discount of £500,,.due 0 months hence, at 4 per 
cent, per annum. i 

Proceeding according>to the above Rule, 

The interest of £100 for D months at 4 per cent. = £3; therefore 
proceeding according to the Rule, 

' £103 : £500 :: £3 : required discount, 

■whence, required discount —£14.11». 

The reason for the flhovc process is clear from the consideration, tliat 
£3 is the interest for 9 months, at 4 per cent., of £100, the present worth 
of £103 due at the end of that time; ond consequently we huVe 

!*• debt : 2"*^ debt :: discoufit on 1** debt : discount on 2"^deht 

✓ 

Ex 2. Find the discoui^t on £1000, due 15 months hence, at 5 per 
cent, per annum. ^ 

The interest of £100 for 15 mouths at 5 per cent.-£G. 5#.; 

£100. 5tf. . £1000 £0. 5«. : required discount, 

whence, required discount--£58. 10«. 5}^(/. 

* Ex. 3. Find the discount on £127. 2#. for half-a-year at 5 per cen*- 
£100| : £127|V • I’cciuired discount; 

whence, required discount--£3. 2^. 

Note 1. Discount-given sum less Present Worth ; Present Worth= 
given sum iess Discount. 

I 

Note 2. In the discharge of a tradesman’s bill it is usual to deduct 
interest instead of discount; tV-us, if B contracts with A a debt of £1(A), 
A giving 12 months' credit, it is usual in business, if the interest of mon^y 
be reckoned at 6 per cent. i»er annum, and the bill be dischorged at once, 
for A to throw off’ £5, or for A to receive £95 instead of £100; but if 
A were to put out the £9^ at I per cent, interest it will not amount, to 
£100 in 12 months; therefore such a proceeding is to the advantage of 
B ; the sura of inoitey which in strictness ought to have been deducted, 
was not £5, the interest on the whole debt, but £4. 15,?. 2Srf., the interest 
pf the pi-caent worth of the debt, i. e, the discount. * 

Note 3. Bankers and Merchants in discounting bills calculate in- 
terest, instead of discount, on the sum drawn for in the bUl, from the 
lime of their discounting it to the time when it becomes due, adding 
THABB DA-vs OK QRAOB, which days are allowed in England after the time 
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b bill is NOMINALLY due, Itefore it is legally due; which hi of couise an 
additional advantage. When a bill is payable oil demand, the days of 
grace ^ not allowed. ^ • 

Note 4. If a bill, without the days of grace, should appear to he duo 
on the Slat of any month which contains only 30 days, the last day of 
that month, and not the first day of the next. Is considered as the day 
which the bill is due. Thus a bill drawn ou’ the 31st of October, at 4 
months, would be really due, adding in the days of grace, on the 3rd of 
March. Also bills which fall duo on a Sunday, are paid in England ou 
the previous Saturday. 

Ex. A bill of illOOO is drawn on F*^). ICth, llWl, at 7 months' date; 
it is discou^ed on the 8th of July at $ per cent. What does the banker 
gain by the transaction ? * • 

The bill is legally due Qn Sept. 19; and from July 8 to Stipt. 19 are 
73 days. • ^ 

The interest of £1000 for that time —10 . 6 
The true discount.. 9.10 

the banker’s gain. 


Ex. LXI. 


Find the Present Worth of 


0) £283.due 1 year hence, at 3 per cent, per annum, simple 

[interest, 


(2) 

£2.';2. IDj. 3J. 


...f. S}* 

(3) 

£070. ]3y. 4d. 

.... 0 months.... 

....j 3 

(4) 

£204. lOy. 

... 0. 

....^31 

(5) 

£4G0. lOtf. • 

...7. 

.4 

(6) 

£300 

.. 7. 

.3[ 

(7) 

£573 

.<• 8. 

3} 

(8) 

£1201. \9, 

...1. 

.i; 

(9) 

£35 

...4. 

.4t 

(10) 

£1250 

...3. 

.3,V 

(11) 

£2110 / 

...11. 

.6 

(12) 

• £^75. 6«. 8d. 

...15. 

.4 

(13) 

£918 

... 4 years .... 

.6 

(14) 

£500 

...10 months .. 

. H 

(W) 

800 gs. 

.. 20 years .... 

. ^ 

(16) 

£2197 

... 3 yean .... 

.4 


.t 


eompotmd intdresf 
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2, Find the Diieonnt on ^ 

(1) £03. Gs. Bd. due 4 months henre, at 4 per cent, per annum, 


[simple interest. 

(2) £1380. 7s. 6rf. ... 9.3 . 

(3) £107. 6s. ... 6.6 . 

(4) £125, lOf. ... 3.3J. 

' (5) £487 ... 6 .OJ. 

(0) £340 ... 6 ... 4 . 

(7) i:3640 ^ ...10.4|. 

(0) £813. 9s. ' ... IJyear. 4} . 

(9) £260. 16s. ... 17i^onths.6 . 

(10) £55 ...14C4pys.4^... 


(11) A bill of £049 is dated on Jui)e 23, 1853, at 6 nit^iiths, and is 
discounted on July 8, at 3J per cent.; what does the banker 
gain thereby ? 

(12) Find the true discount* on a bill drawn March 17,1863, at 3 
months, and discounted May 2, at 5| per cent. 

(13) Find tlie simple interest on £54.5 in 2 years, at 3| per cent, 
per annum ; and the discount on £583. 8s. due 2 years hence, 
at the same rate of interest. Explain clearly why these two 
sums are identical. 

(14) Explain the diiference between Discount and Interest. 

Five volumes of a work con be bought for a certain sum, 
payable at tlie end of a year; and six volumes of the same 
work can be bought for the same sum in ready money : wliat 
is the rate of discount ? 

(15) A tradesman market his goods with two prices, one for ready 
money, and the other for one year’s credit allowing disco^Jnt 
at 5 per cent.; if the credit price be marked at £2.9«., what 
ought to be the cash price ? 

^ STOCKS. 

«• 

170. If the 3 per cent, consols be quoted in the money-market at 
96|, the meaning of thb is, that for £96. 7s. Gd. of ninney a person can 
piilvhase £100 stock, for which he will receive an acknowledgment which 
w91 entitle him to half-yearly dividends from Government, at.the rate 
of 3 per cent, per annum on the stock held by him. 

Similarly, if shares in any trading company, which were originally 
Axed at any amount, say £100 each, be advertised in the ahare^ 
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coarket at 86, the meaning of this la* that for £86 of money one «hare 
be obtained, and the htlder of sttch share will receive dividends at 
*the end of each half-year upon the £lUO shar^ accordin|{ to the stats 
of the finances of the company. 

Duf. Stock may therefore be defined to be the capital of trading 
companies ; or to be the money borrowed by our or any other Gverr 
inent, at so much per cent., to defray the expenses of the nation. 

The amount of debt owing by the Government is called the Natioitax. 
Df.bt, or the Fcnds. Tlie Funds represent the credit of the country, 
which is bound to pay whatever debts are contracted by its Government, 
The government, however, reserves to ItSelf tho option of paying off tho 
principal vit any future time w'hntcvcr; pledging itself, nevertheless, to 
pay the int^est on it regularl^mt fixed periods, in the mean time. 

From a variety of causes tho i>riec of stock is continually varying. A 
fundlioldcr can at anjf time convert his stock into money, and it will de¬ 
pend upon the pi ice at which lie di.sposcs of his stock, os compared with 
tliat at which he bought it, whether ho will gain or lose by the trans¬ 
action. 

JVote 1. Purchases or sales of stock are generally made through 
Brokers, w'ho charge or 2 f. Grf., per cent, upon the stock bought or 
sold : so that in practice, when stock is bought by any party, every £100 
stock costs that party more than the market-price of the 8to< k : and 
when stock is sold, the seller gets less for every £100 stock sold than 
the market-price. * 

Thus, tho actual cost of £100 stock «in the 3 per cents, at 94is 
£(941 + ^), or £*94g. The actual sum received for £100 stock in tile 3 per 
cents, at 94is £(04^ -1), or £94. ^ 

l^nless the brokeraf^c is mentioned, it need not be noticed in working 
examples in stocks. 

Note 2. When the price of £100 stock is £100 in money, the stock is 
said to he at par. • * 

When the price of £100 stock is more than £100 in money, tlie stock 
is said to be at a premium. 

When the price«>f £100 stock is less than £100 in money, the stock is 
said to be at £ discount. * 

Ail examples in Stocks depend on the prinmplea of proportion: those of 
most frequent occurrence will be now explained. 

Ex. 1. Required the sum which will purchase £lo90 in the 3 per 
cents, at 82, ^ 


111 


i 
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In this case £100 stock costs £82 in tivmey i 
/. £100 stock : £1500 stock :: £82 money^t required sum of money; 
whence, ^required sum of money =-£1280. 

Ex. 2. What amount of stock in the 8} pet cents, at 00 will £40o0 
purchase ? 

^ li. this case £90 money will purchase £100 stock; 

£90 : £4050 :: £100 stock : required amount of stock ; 
whence, required amount' of stock - £4500. 

Ex. 8. If I buy £1520 3 per cent, consols at 93];, and pay £^ for 
i>rokeTage, what docs it cost mej 

Every £100 stock costs me £(93|^ +J), or £93|; 

.*. £100 stock : £1520 stock :: £934 •* required sum of ilidncy; 
whence, required sum of moneys £1419. O. 

Ex. 4 . What sterling money shall I receive foi £1920. 13a’. 4d. in the 
OJ per cents, at 90^, brokerage being £J per cent ? 

£100 stock realizes £(985 ~ h) £3B2 ; 

£100 stock .* £1920^ stock £982 • required sterling money; 
t whence, required sterling money £1090.13#. 2d. 

Ex. 5. If I invest £7927. 10/r. in the 3 per cents, at 94^, vihat annual 
income shall I receive from the investment ? 

For every £94!| I get £100 stock, and the interest on £100 stock is 
£3; therefore for every £94^ of money I get £3 interest: 

.*. £*942 • 4.*7927.10s :: £3; required annual income; 
whence, lequired annual income- £252. 

Note 3. If it be require^ to find the income arising from a certain 
quantity of stock, it is merely a question of simple interest. 

i 

Note 4. It may he noticed in the above examples, that when the 
question was simply to find amount of stock, or money realized by saio of 
stock, the 3, 4, or other tb^o pc*r cent, never entered into the statement; 
and when the question was* simply to find income arising from any sum 
invested in the fundy, then the £100 never entered into the statement. 


Ex. 6. 'Which Is the best stock to invest £1000'in, the 3 per cents. 
at^D^, or the 3^ per cents, at 98.1 ? 

In the first case, 

every £89.^ of money gives £3 interest; 


3 6 

eveiy £1 of money gives £^, or £^^ interest. 
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In the second case, * ^ 

evei 7 £98| If money gives interest; 

•ji • y 

/. every £1 of money gives , or £j-“, interest; 

a 7 

and comparing the fractions and , 


since 7 >^179 i8>6x 19J, 

the 2”'^ fraction is greater than the 1*^, and ther^ore the 2*^ investment 
the best. 

Kx. 7. How much stock can he pij^hased by the transfer of £2000 
stock froih^he 3 per cents, at 90 to the 8.} per cents, at 90; and what 
change wiinbe effected in incoAe by it ? , 

In order to find how mi^ch stock at 90 can be purchased for £2000 
stock at 9(), we must consider that thewhigher the price of the stock the 
less will the quantity of il produced be by the purchasej so that we must 
state os follows; 

96 : 90 £2000 stock : required amount of stock, 

• whence, required amount of stock =3 £187d. 

Income in first case = £60, income in second ca8e=£65.12s.6d,; 
income is increased by £ 6 , 12«. Od. 

Note 5. AH questions of the transfer of stock from one kind to 
another, belong to the Rule of Three Inverse. 

Note 0. The last question might have bdbn worked tlms: first sell 

the stock at 90, and then invest the proceeds in per cente. at 96. 

Ex. 8. A person purchases £1000 8 per cent, consols at 97}> and sells 
out again when they have sunk to 83|; bowmaich does ho lose by the 
transaction 1 

He loses on every £100 stock £(97|^-'83^), or £]^|; 
his total loss=£(13^ x 10)=£136. 6e. * 


Ex. LXII. 

1. Mfid the quantity of stock purchased by investing: 

(1) £2860 in the 3 per cents, at 75. 

(2) £712 in the 3]^ per cents, at 89. 

(3) £504 in the 4 per cents, at 96. 

(4) £8^. 5fl. in thd 4 per cents, at 93. 
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(5) £3741 in the 9| per cents, at P7> 

(0) £500 in the 3 per eents. at 83|. « 

(7) £800 in the 4 per cents, at 7/4-. 

(6) £4311. &r. 04. in tlie 3^ per cents, at 85|. 

(0) 2000 guineas in the 3^ per cents, at 94. 

flO) £2353 in the 3 per cents, at OOg, brokerage per cent 
[11) £3277 in the 4 per cents, at 10 d|, brokerage ^ per cent. 

^’ 12 ) 10000 guincosrin the 3} per eents. at OOJ, brokerage J per cent 

2. Find the value in sterling money of 

(1) £2600 in the 4 per cents, at 03. 

(2) £1920 in the 3 per rents, at 771. 

(3) £3000 in the 3^ per cents, at 921. 

(4) £2240 in the 3] per cents, nt'81 J. 

(G) £3416 3 per eent.^itock at 89 pej cent. 

( 6 ) £1743 3J per cent. st«ck at 82^ per cent. 

(7) £2675 4 per cent, stock at 91^ per cent 

( 8 ) £1000 4 per cent, stock at 97g per cent, brokerage per 
’ cent. 

(9) £2153L 10*. bank stock at per cent., brokerage Jtper 
cent 

3. Find the yearly income arising from the investment of 

(1) £1008 in the 3 per cents, at 84. 

* (2) £5580 in the 4 per cents, at 93^ 

(3) £1138. 5fl. in the(,4^ per cents, at 92. 

(4) £16.'38 in the 4} per cents, at 93'|. 

(5) £2000 in the 3 pA* cents, at 88 .]. 

( 6 ) £3425.15*. 2d, in the 3 per cents, at 9t 

(7) £4788 in tlie 3^ per cents, at l05. 

( 8 ) £3.500 in the 3 per cent, consols at 94|, brokerage | per 

cent. f * 

(9) 5000 guineas in the 31 per cents, at IO 23 , brokerage J per 
cent. 

. 4 . M'hat sums of money must be invested in the undermentioned 
ttSMo in order to produce the following incomes ? 

^ (1) £60 in the 3 per cents, at 85. 

(2) £288 in the 3 per cents, at* 67. 

(3) £70 in the 3} per cents, at 90. 

C 4 ) £83* 2 fl. 6 c. in the 45 per cfOiS. at 9^k 



(6) £0T tithed per 4ieint$, at 74|« brokemge f pe^ aant 
(6) £3T>IQ*-ind^4*perdentaatOS},bnkengaiperoSnt 

Bi At what rate per cent^will a Venon interest who invests 

his capital t 

(1) In the 3 per cents, at 91. 

(2) In the 3^ per cents, at 94 

(3) In the 4| per cents, at 00^, brokerage \ per oeht. 

(4) In the 6 per ccnt8.4tt ]02|, brokgrage per cent. 

6. If £7927.10s. be laid out in purchasing^ per cent stock at 
what oanual income will be derived from this investment, after dednotiitff 
un income-tax of 7d. in the pound ? • 

7* A ^rson invested money m the ^ per cent, consoh when they WifO 
at 90, andsome more when *key were at 80; find the rate of interest he ^ 
obtained in each case, and the advantage per cent of the second puishaaa ^ 
over the first. • * 0 * 

8. Find the income which will t>B derived from a capital of £2000, if 
;’ths of it be invested in the 3 per cents, at 98, and the remainder in the 
3] per cents, at par. 

^0. If a person receives 4} per cent interest on his capital hy investjpg 
in the 3| per centa, what is the price of the stock, and how mudb stock 
tan be purchased for £1200 ? 

10 How much money must a broker invest In the funds when con^ 
sols are at DO, so as to procure the same income as if he hod invested £lt(^ 
when consols were at 99t 

11. A person bu 3 W £500 stock at 98^^ and sells out at 103; wlu(t 
he gain by the transaction ? 

12. A person invests 9000 guineas ii/Uie 3 per cents, at ftl, andi 

out when they havc^ sunk to 67f; how much does be lose by the tuans^ 
action 1 v * 

13. When £100 stock may be purchased in the 3 per cents, for £89|, 
at what rate may the same quantity ol^ stook be pundiased in the per 
cezfts. with equal advantage? 

14 A person invests hia share of a Ugaey of £f000« which is a thirds 
in the 3 per cents, at 88| per cent, find his half-yearly dividends. 

15. A ^^rson transfers £1000 stock from the 4 per cents, at 00, to»tlpl 
3 per cents, at 72 i find the alteration in his income. 

16. What incomes will £5000 of per cent stock, and 
Awhng invested in the Sb per ceot stock at 102}, rasp^V^y 
dace? 
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17*, Find ^he income produced bj £12000 of 0 per cmii aftock; and 
its sterling valne, 'when the stocks are at oB. « 

18. A person tran^m £d000< stock from the 3 per cent, consols at 
80|, to the reduced 3} per cents, at 08}: find what quantity of the latter 
he will hold, and the alteration in his income. 

10. Wlilch is the best stock to invest £10000 in, the 3 per centa. at 
85}, or the 4 per cents at 101 ? 

20. A person invests ^037.10». in t}ie 3 per cents, at 83, and when 
the funds have risen 1 ^er cent he transfers his capital to the 4 per cents, 
at 90; find the alteration in his income. 

21. Which is the better ini^cstincnt, the 3J per cents, at 06, or the 
4 per ce^ts. at 111, and what is the difference per cent Between^them ? 

22 . If £512 be invested in the 3 per ^ents. at 96, what wUdll be the 
holll^early interest, after deducting an ineoinc-tax of 7d. in ilie pound? 

23. Ho^ much in the 3 per centa at OO must be sold out to pay a 
bill of £1654, 0 months before it heCbmes due, real discount being allowed 
at 4^ per cent per annum 7 

24. Which is the better investment, £1806 in the 3i per cents, at 87, 
or in railway shares at £80 per share, the dividends in the latter case 
being 32 per cent, on the sum invested 7 

25. A person has £2050 in the 3 per centa at 83^; w'hcn the funds 
have fallen 2J per cent., he transfers his capital into the 5 ])er centa at 
306 ; find the alteration in his income. 


26. (.Which would be the best investment., 3 per cent, stock at 87^^, or 
thaires at £233 each, on ea^h of which a dividend of £7. 13a. 4d. is paid 
annually 7 What sum must l>e invested in the former to produce an 
^l^ual income of £460 7 and w^';at in the latter 7 

27. If the 8^ per cents, be at 01, how much must a person invest in* 
orderjthat ho may have a yearly income of £460, after paying 7d. in the 
pound for income-tax 7 

28. The dividends on a rertdSA amount of 3 per cent, stock accum,n- 
lated in 13 yeans to £3081. *How much stock was there, and what will 
it be worth if the sto6k be sold at 70} 7 

29. A person possesses £3200 8 per cents., which be sells at 99f^: he 
invests the proceeds in railway shares at £56 a share, which sho^ pay 5 
per eent. interest on £45, the amount paid on each share. How mu6h is 
tkii )nconie,a|lni»d by Uie transaction 7 

If I ]i|jr 4 >ut £1011 in the purchase 3 per cent, consols, whDen 
ore at 7^* nt what price should 1 sell out my stock again in'tMrde^ 
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to realize on tbe whole u gain of £150, after having piud |^th per cent. Ibr 
commission on each tranaagti^n ? * 

31. A person had £10,000 in the 3 per cent. South Sea Annuities, and 

the Government offered to give £110 bearing interest at the rate of 2i per 
cent, for every £100 of these annuities, or to pay the £10,000 in cash on 
a certain day. The latter proposal was x)ri>ferred, and on the moneys 
being paid it was re-invested in consols at 03 How much w9ald he 
have lost in income had he acoQpted the first proposal, and \ihat will ho 
now gain by the new investment? * 

32. What sum would be saved annually if ^he interest on a public 
debt of £4,000,000 were reduced from 3.1 per cent to 3 per cent ? If in 
consequence the price of this stock fiom £101 to £05^, how much 
would tli^mivhole property of Uie fundholders be diminished ? 


PROFIT AND LOSS. 

171. Def. All questions in Arithmetic which relate to gain 
i« mercantile transactions, fall under the head of Profit and Loss. ‘ # 

ExampUta in Profit and Loaa are worked by the principle qf Proportion : 
varioua examples will now be worked out by way of illuttration* 

Ex. 1. If a cask of wine containing 84 gallons cost £112.5#., what 
is gained by selling it at 31#. 6d. per gallon? ^ 

The gain - selling price lesi^first cost; ^ 

the selling price - (OlJ x 84)« ~£132. 6v.; 
therefore the gain ==£132. 0# -f£112. 5#.- £20.1#. 

Ex. 2. A ream'of paper cost me 21#. Gd., wliat must I sell it at, Bp ai 
to realize 20 per cent. ? 

The reasoning in this case is. If £1(^ gain £20, or produce £120, iviiat 
d'ill 21#. Gd. produce? • , 

•*. £100 : 21#. 6d. :: £120 : required amount in pounds, 
whence, required amount :=£]. 6a. 8|d. 

Ex. 3* *If I^uy hay at £4. IC#. a ton, wliat must 1 sell it at totloii ^ 
15f>ercent.? , 

In this case, every £100 wonld realize £(100-16), or £86; 

.% £100 : £4.16#. :: £86 : required amount in pounds, 

virhence, required amount e: £4.1#. 7id. ; 
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Ex. 4. A man buys 33 geese for £10; at ho^ mncb per head must 

he sell*them to gain 10 percent, on his ouCiaj^? 

0 

iLt this case, ^ « 

£100 : £10 :: £110 : selling price of the geese in pounds, 

whence, selling price-£11, 
selling price of each goose = £JJ-Gf. Od. 

Kx. 5. A person buys shares in a r^way when they are at £10|, 
£15 having been ptdd, and sells them at £32. 9s. when £25 has been 
paid: how inucli per ccSit. does he gain? 

He buys each share at £19.J, and he afterwards pays iipon it 
£(25 — 15), or £10; therefore at'^io time he sells, he has paid on each 
share £29.10#.; therefore by selling at £82. 9#. he gains on ea^; *£29.10#. 
which he has paid (£32. 9#.r-£29.10#.)=!c:2.19#.; 

.*. £29J : £100 :: £21 g- : gain ptf* coat, in pounds; 
whence, gain per cent.--£10, or gain is 10 per cent. 

Ex. 0. What was the prime cost of an article, w’liich when sold for 
12#., realized a profit of 20 per cent.? 

« Here what cost £100 would be sold for £120; 

£120 : 12#. :: £100 : prime cost in pounds, 
whence, prime cost=£l --10.¥. 

If the above example had been, “ What was the prime cost of an 
article,^which when sold for 12#,, entails a loss of 20 per cent.?" 
then £80 : 12#. :: £100 : prime cost in pounds, 
whence, prime co3t=£x“15#. 

Ex. 7. If hy selling a hoVse for £40 I lose 20 percent, what must 
I have sold him for so as to gain 10 per cent. ? , 

Here what would cost roc £100 must be sold in one case for £80, and 
in the other for £110; and therefore we get this statement; selling price 
of £100 in 1** case : sellingrpricb of horse in 1** case ;; selling price rof 
£100 in 2"^ case : selling price of horse in 2"* case; 

or £80 : £40 £110 : selling price in pounds; 

whence, selling price = £55. ^ 

Ex. 8. A grocer buys 3 cwt of sugar at Od. a lb., 2 cwt. of sugar at 
10|d. a lb., and 2^ qrs. of sugar at 1#. a lb.; and mixes them: he sella 
4 cwt. of'the mixture at Od. a lb. What must he sell the remaindervat, 
in order to gain 25 per cent on his outlay ? 
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ft £• <»• 

3 cwt., or «')361b8.;yat*3(i'. a lb., cost.. 8. 8.0 

2 cwt, or 224 Iba, at 10|A ajb., cost...... 0.16.0 

2 }^qrs,, or 70lba., at Ir, a lb., cost. 3.10.0 

630 ibs. cost . .21 .14.0 

In order to gain 25 per cent, on £21.14r., it roust realize £27* 6d; 

£. t. d. 

he must sell 630lbs. for ... 27 « 2 . G 

but he sells 44811)8. for'... 16.16.0 

«- 

by Subt" he must sell 182lbs. for ... 10. 0.6 
he must sell 11b. for, or 

t» 

Ex. LXIII. * 

1 . Bought 5 cwi. 3 qts. 14 lbs. of cheese nt £1. 12#. per evvt., and 
sold it again for £2. 0>‘. Qd. per cwt, Wliat was the gain upon the whole T 

2. If 5 cwt. 3 qrs. 14 lbs. be bought for £9.8#. and sold for £11.18«. 1 Id. 
w'hat is the rate of gain per cwt. ? 

3. Find the total value of 43 articles at £4. 6«. 8d. each, 57 Jit 
£A. 8s. 6d. each, and 4 at £13.15#. 4d. each. What is gained or lost by 
selling them at the rate of 3 for £20 ? 

4. A person buys 400 yards of silk at £80, and sells *300 yards at 

5#. 6d. a yard, and the rest, wdiich is damaged, at 2s. a yard; tind liow 
much per cent, he gains or loses. • 

5. A grocer buys 2 cwt. of sugar at Cd. pcf pound, and 4 cwt. at 4^.; 
he sells 3 cwt. at .5.id. per pound; ot what rate per pound will ho be able 
Ur sell the remainder so os neither to gmn yior lose by the bargain ? 

6 . If a commoditpr be bought for £3. 8#. 5d. a cwt. and sold for 8d, a 

lb., find the rate of profit per cent. * 

7. Bought goods at 6Id. per pound, and sold them at £4.10«. per cwt.; 

wl^t is the gain or loss per cent. ? * , 

8. An article which cost 3s. 6d. is sold tor 3s. lO^d. ;* find the gain 
per cent. 

9. Goods were,sold at 12 guineas, at a profit of 22}f per cent.; wlmt 

was the prime cost ? • 

10. If a tradqisman gain 5s. 6d. on on article which he sella for 22s. 
what is his gain per cent ? 

*11. A roan sells a horse for £2412#., and loses £18. per cent on what 
the hcMfte cost him; what was the original cost? » 
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12. By selling an article for B». a person loses 5 per cent; what was 
the prime cost and wimt must he sell it at tq^ gain 4^ per cent? 

13. The cost price a book ie 6«. 8<t; the expense of sale 5 per cent, 
upon the cost price; and the profit 25 per cent, upon the whole outlay : 
find the selling price of tlie book. 

14. If by selling an article for £25. lOr. 8 per cent, be lost, what per 
cent, a gained or lost if it be sold at £38 ? 

15. 1 bought 500 she^ at £2. 2«. adiead; their food cost me 5s, Qd,~ 
a-head: I then sold them at £2.8». Gd. a-head. Find my whole gain, and 
also my gain per cent *' 

16. A person having bought goods for £40 sells half of them at a 

gain of 5 per cent.; for how mveh must he sell the remainder so as to 
gain 20 per cent on the whole ? jg; 

17. A vintner buys a emk of wine containing 36 gallons at lOr. per 
gallon; he keeps it for four ycar.s, and then finds4hat he has lost 6gallons 
by leakage ; at what price {>er gallon must he sell the remainder in order 
that he may realize 20 per cent, upon his outlay ? 

18. A person rents a piece of land for £120 a year, lie lays out 
£625 in buying 50 bullocks. At the end of the year he sells them, 
having expended £12. 10.f. in labour. How much per head must he gain 
by them in order to realize his rent and expenses, and 10 per cent upon 
his original outlay ? 

19. A grocer mixes two kinds of tea which cost him 3 j^. 8<f. and 
4s. 4^. per lb. respectively; what must be the selling price of the mixture 
in order that he may gain 15 per cent, on his outlay ? 

20. A person has gooll.s worth £30; he sells oiie-lhird of them so as 
to lose 10 per cent.; what mi^t he sell the remainder at so as to gain 20 
per cent, on the whole ? 

21. I buy a house for 500 guineas, and sell it immediately at a profit 

of 30 per cent.; what do 1 receive, supposing the expenses of the sale to 
be 5 per cent. ? ^ 

22. The prime cost of rf'7C-gallon cask is £23.12s. Orf., but 13 galbns 

are lost by leakage9 gallons of water is then mixed with the remainder, 
and it is sold at 7s. Gd. a gallon. Find the whole gain, and also the gain 
jper cent. *, 

** 23. A stationer sold quills at 11s. a thousand, by w hich he cleared ^ 
eS, the money; he raises the price to 13s. Gd, What doe3 he clear per cent, 
by the latter price ? 

,,24. A person sold 72 yards of cloth for £8.14s.; his profit being tbs 
'cost of 11*52 yards: how much did he gain per cent. ? 
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25. A smuggler buys 6 of tobacco at la. 3d per Ib.; he jneots 
with a leTenae-offioer^ who leiaes |rd of it: at wh^t rate per lb. most he 
Ull the remainder, so as, 1st, neither*to gmn pr lose; 2ad, to gain 5 
guineas; and 3rd, to gain cent, per cent. 1 

26. A person expends £3000 in milway shares at 15^ per cent, dis¬ 

count, and sells them at par; what does he gain by the transaction, and 
what per cent. ? * 

' 27. A wine-mcrchant bough^l 4^ pipes of wine, which having received 

damage, he sold for £1120^1, thereby losing 20 per cent.; And the cost 
of the wine per pipe, and the selling price of it per gallon. 

28. A fann is let for £96 and the va|po of a certain number of quar¬ 
ters of wheat. When wheat is 38«. a quarter, the whole rent is 15 per 
(*ent. lower dhan when it is 56«. a quarter. Find the number of quarters 

wheat which are pmd as part of the rent. * 

2D. A man having bought a lot of goods for £150, sells Jrd at a loss 
of 4 per cent.; by wliat increase per cent, must he raise that selling price, 
in order that by selling the rest at the increased rate, he may gain 4 per 
cent, on the whole tmnsaction ? 

30. A person bought a French watch, bearing a duty of 25 per cent, 
and*sold it at a loss of 6 per cent; had ho sold it for £3 more, he woulcl 
have cleared 1 per cent, on his bargain. What had tlic French maker 
for it 1 


DIVIHION INTO PROPORTIONAL PARTS. 

• 172. To divide a given number into pcfU tohieh $haU be proporimuil 
\o certain other given numbers. 

This is merely an application of the Rule of aThree ; still it may be 
well to state a general Rule, by which examples which come under the 
iboye head may be w’orked. , 

Rule. State thus: " As the sum of thi given parts ; any one ef 
them :: the entire quantity to be divided : the co]Te8jk>nding part of it** 
This statement ^nust be repeated for each of the parts, or at^ all 
svents for«all*but the last part, which of course may either be found by 
the Rble, or by subtracting the sum of the values of the other parts fiuin 
the entire quantity to be divided. 

Ifix. 1. Divide 40 guineas amoi^ A , S , and C, bo that their por- 
doos may be as 7, lit ud 14 respectively. 
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Ifroeecding according to the Rale givm aboire* 

32 : 7 a 40 guineas : J a share, 

I 

32 : 11 :: 40 gaincas : share, 

whence A’b shares*£9. 3«. 9d., and S'b sliare^ilU, 8 s. 9rf. 
jCb share may be found from the proportion 

32 : 14 :: 40 guineas : <T s share ; 
whebce C's share = £10. 7s. Gd .; 

or by subtracting £0. 3s. 9d.-f £14. 8 s., 9d., or £23.12s. Gd. from £41, 
which leaves £18. 7 s. Cd., as above. 

The reaeon for the above process is clear from the considciation, that 
40 guineas is to be divided into 32 ports, of which ^ is to have 7 
parts, 11, and C 14. 

Ex. 2. Divide £11000 among 4 persons, A, Jit C, D, in the propor¬ 
tions of 1 , and 

Sum of shares = 35 J 

^ Ih • i "• • wl's share in pounds 

whence /Isshare = £4285.14s.3^d. 

Similarly, 

B’b share Xia.'lT. 2s. 10 yd., C’s share -£2142. l7s. Ifd. 

• //s share = £1714. 5s 8 id, 

Kx. 3. Divide £45000 among A, B, C, and D, so that A*b sliare : il’; 
share :: 1 ; 2, B'a : C’s :: 3 and C’s : D’a 4 ; 5, 

In tliis case, « 

B'h share = 2 i4’s share, 3 C’s shares 4 R’s share, 

4 D’s ^hare = 5 C’s share; 
w'c have C’s share =5 JJ’s share = ^ .4*8 share, 
and D’s shore — ^ Ca share = A'b share ; 

A’a share + J ?*8 share + C's share + D's share 

= A’b share x (1 + 2 +1 -t- ^)i 
= 9 A*b share; 

.% A*b share = £5000, JJ’s=£10000, C’s = £13333. 6 *. 8 d., 

/)*8=£16666.13s. 4d. 
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FELLOWSHIP OK PARTNEB^SHIP. 

* 

173: Def. FEUiOwsHip or Partnership is*a method by which the 

f ^ 

respective gams or losses of partners in any mercantile transactions are 
determined. 

Fellowship is divided into Simple and Compound Fei^lowsuip : In the 
former, the sums of money put in by the several partners continue in 
the business for the satno tiino^ in tlic lutlcf, for diiferent periods of 
time. • 


. SIMPLE FELLCfWSHIP. 

* 

174. Examples in this Rul<f are merely particular applications of the 

Rule in Art. (172), and that Jlule therefore applies. 

• • 

Ex. 1. Two merchants, A and Bf form a joint capital; A puts in 
£240, and B £300 : they gain £80, How ought iho gain to bo divided 
Udween them ? 

£(2404-300) : £!^0 £tJ0 : A’b share in pounds, 
whence, A'b share -£32, and B'b share' £40. 

Note. The estate qf a Bamkrupt may be divided among Ins creditors 
by tlic same method. 

Ex. 2. A bankrupt owes three creditors, A, /i, and C, £175, £210, 
and £20.'), respectively; his property is worth £422. 10#.: wliattiught 
they each to receive ? , • 

J.mO : £175 :: £422.\ : A'b share, 

£050 : £210 :: £422.1 : jfe share, 
whence .4’a stiare-£113. 15#., Jl’s sliaref=£’130. 10».; 
k .*. C's share - £172. 5#. 


COMPOUND FELLOWSHIP. 

175. Bui.e. ** Reduce all the times into the same dcnomirmtioitt 
and multiply cacli^man’s stock by the time of its continuance, and then 
^tatc thus: 

As the sum of all the products : each particular product:: the whole 
quantity to be divided : the corresponding share." 
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Ec. 1. A and B enter into partnerahip ; A contiibutes £9000 for 9 
months, and B £2400 for 6 months, they §ain £1150: find each man's 
share of the gain. 

Proceeding by the Rule given above, 

£(9000 X 9 2400 x 0} ; £(9000 x 9) :: £1150 : A’a share of gain, 
or £41400 : £27000 :: £1150 ; A’s share of gain, 
and £41400 : £14400 :: £ 1150 : ^’s shai-e of gain ; 
whence, sbaro £750, and B'a sliarc —£400. 

The reason for th" above process is evident from the consideration, 
that a stock of £90i)0 for 9 months would be equivalent to a stock of 9 
times £9000 for 1 month ; an^ one of £2400 for 6 months, to one of 6 
times £2400 for 1 month: heneb, the increased stocks being considered, 
the question then becomes one of Simple JFehowsliip. « 

Ex. 2. There were at a feast 20 men, 90 women, and 15 servants;' 
for every lOs. that a man paid, a woman paid G«., and a servant 2a.; ilm 
bill amounted to £41: how much did each man, w'oman, and servant 
pay? 

20 men at 10/r, each —200 at 1^., 90 women at 6«. = 180 at Is., and 15 
servants at 2s, = 30 at 1*.; and 2004 100 + 30-410. 

Hence we have 

410 : 200 :: £41 : 20 men's share (in pounds); 

410 ; 100 :: £41 : 90 women's share (in pounds) ; 

410 : 90 £41 : 15 servants’ share (in pounds); 

' .*. 20 men’s shares - £20, 90 w omen’s shares - £18, 

and 15 servants' shares = £9 ; 
each man paid £1, each woman 12#., and each servant 4#. 


EQDATION OF TAYMFxNTS. 

170. Dkp. When a person owes another several sums of money, 
duo at different times, the'dlule by which we determine the just time 
when the whole debt may be discharged at one payment, is called the 
Equation of Payments. 

A^ote, It is assumed in this Rule that the sum of the interests of 

I 

the several debts for tUeir respective times equals the interest of the 
sum of the debts for the equated time. 

Rulb. ** Multiply each debt into the time which will elapse beforo 
it becomes due, and then divide the sum of the products by the sum of 
the debts ; the quotient will be the equated time required." 
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Ex. 1. A owes B jCldH), wlipreof X40 is to be'paid in 3 tncmih^ and 
AQO in 5 months: find the etf uated time. • 


Proceeding according to the Rnie given above^ 

then*(40 x 3+ GO x 5)=:(40 + 60) x equated time in monthst 
whence^ equated 1ime = 4| months. 


TTu! reason for the above process^ in accordance with our as8UTnpth>n, is 
clear from the consideration that^ the sum of tlm interests of ^40 for 3 
months, and £60 for 6 months, ii tiie same as the interest of £(120 + 300), 
or £420 for 1 month ,* if therefore A has to pay sClOO in one sum, the 
question is, how long ought he to hold it so that the interest on it may 
be tlie same as the interest on £420 for 1 ^onth. The statement therefora 
will be thfs^ 

I £lw : £420 :: 1 monllh : required number of months; 

Avhence, reqyire^ nximbcr of months- 4 months; 
which is evidently the equated time ^<if payment, and agrees with the 
result obtained by the Rule given above. 


Ex. 2. A owed j? £1000, to be paid at the end of 0 months: he 
pays however £200 at the end of 3 months, and £300 at the end of 8 
inotitlis: when was the remainder due ? * 

In this case, 

(200 X 3 + 300 X 8 + 500 x number of months required) —1000 x 9, 
or 500 x number of months required - 0000; 
whence number of months required - 12. 


Ex, LXIV 

• 1. A company of militia consisting of 12 men is to be raised from 3 
towns, which contain respectively 1600, 7000, and 0600 men. How 
many must each towrfprovide? , 

2. Divide £17.11s. Qd. into two parts w'hich shall be to each other 
as 5 :16. • 

*3. Divide 4472 into parts which shall be V> each other,in the ratio of 
3, 5, 7,11; and also £500 into parts which sludl be in the ratio of f, 
and f. 

4. A banlcrupt*owe8 A £266. Os. 8d., B £203.10s., and C £141.13«. 
4d.; his eltate is worth £421. Is.; how much will A, B, and C receire 
respectively ? * 

fi. A mass of counterfeit metal is composed of fine gold 16 parti, 
fdlver 4.parts, and copper 3 parts: find how much of each is required in 
making 18 cwt. of the composition. 
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0. (, Two persons have gained in trad^ £720; the one put in £2200 
and the other £1800what is each person's<ihare of the profits? 

7. In a certain suhrtance there are 11 parts tin to 100 of copper. 
Find tlie eight of tin in a piece weigliing 24 cwt. ? 

8. A man leaves his property amounting to £18,000 to be divided 
amongst his children, consisting of 4 sons and 8 daughters; the three 
younger sons are eac h to have twice the share of each of the daughters, 
and the eldest son as much as a younger son and a daughter together ; 
find the share of each., 

9. Two persons, A and i?, arc partners in a mercantile concern, and 
contribute £1200 and £2000 capital respectively; A is to have 10 per 
cent, of the profits for mannginj^ the husincss, and the remaining profits 
to be divided in proportion to the capital contributed by each, the entire 
profit nt tlie year's end is £h00 ; how much of it must each receive? 

10. Divide £100 among A, //, C, and D, so tliat il may receive as 
much os A ; C as much os A and ^ together; and U as much as A, B, 
and C tog( ther. 

11. Divide £11,075 among A, By and C, so that as often as A gets £4, 
^ shall get £8, and as often os B gets £6, C shall get £5. 

12. A commences liusinesa with a copital of £1000, two years after¬ 
wards ho takes B into partnership with a capital of £15,0(K), and in 8 
years inon* they divide a profit of £1500; required 1/s share. 

13. £700 is due in 3 months, £800 in 5 months, and £500 in 10 
montU^'; find the equated time of payment. 

14. Find the e<iuated time of pajment of £750, one half of w'hicli is 
due in 4 months, ^ in 5 months, and the rest in G months. 

15. A owes B a debt payable in 7.^^) months, but ho pays ^ in 4 

months, } in G months, } in 8 months; when ought the remainder to he 
paiil ? .. 

IG Ay By and C rent a field for £11. Cw.; A puts in 70 cattle for G 
months; B 40 for 9 months; and C50 fur 7 months; what ought C to pay ? 

17. A, By and C invest capital to the amount of £700, £500, and 
£800 respectively; w'as to have 25 per cent, of the profits, which 
amount to £450; what share of tlie profits ought C to have ? 

18. A and B enter into a speculation; A puts in £50 and B puts in 
£45; at the end of 4 months A withdraws ^ his capital, and at the end 
of 0 months B withdraws ^ of his; C then enters witli a c.ipital of £70; 
at the end of 12 months their profits are £2.54; how ought this to be 
divided amongst them? 
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APPLICATIONS of THE TERM PER CENT. 

177% In Art. 162, and those which*follow, tiAtererer the term " Per 
Tent.” occurred it referred to £100 money, or £100 stock ;* there are 
lowever many cases in which the term Per Cent, occurs, where the re- 
'crence is neither to Hie one nor the other, hut to the number 100, where 
the unit is an abstract number, or a concrete number of a different kind 
From the above mentioned. * 

All such examples depend on the principles ofaproportion; some ex* 
gtmples will now be worked by way of illustration, and others subjoined 
for practice. * 

£x. 1. 4!ind how much per cent. 7 is of 167 

^ In other words the question is; find wh&t number bean the same 
ratio to 100^ that 7 beafsrto IG. 

By Rule, Art 155, 

16 : 100 ;; 7 : number required; 

700 

number required - ; „ — 43’75. 

• 'iu 

Ex. 2. In a parish school of 163 children, 125 learn to write. ^Vhat 
is the pcrcentag^e 7 

In other words, what cumber bears the same ratio to 100, which 125 
bears to 153? 

153 : 100 125 : percen^ge; 

1260o’ _,107 


Ex. 3. In 1842 Use number of the roemben of the Univenity of 
Cambridge was 5853, and in 1852 Uie number was 6397, find the increase 
JUT cent ^ 

Subtracting 5853 from 6397 we obtain 544 lihe increase qn 5853 mem¬ 
bers ; the question then is this; If 5853 memben give«an increase of 54t^ 
what increase do 100 members give 7 

58*3 : 100 :: 544 : increase per cent; 


, 54400 .1723 


£x« 4. 23 per cent of the population of a town contaixdng 90000 
people dM of cholera; find the nnmber of deatha. 


17 
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pf 23 died out of every 100, how many died out of 30000 ? 

> 100 : 30000 :: 23 : numher of deaths; 

number of deaths = 6900. 

Ex. 5» Between the years 1821 and 1831 the population of Norwicl 
inciYvsscd by 22 per cent, and in the latter year it was 6111G. What wa 
it in 1821 ? 

For every 122 personr in 1831 ther* were 100 persons in 1821; 

122 : GlllG :: 100 : number required; 

, . , 61116x100 , 

number required--r- ,-=5009o nearly. 

Kx. 6. If of a regiment of 750 men, 26 per cent are/"', hospital, 3 
per cent, in trenches, and the rest in camp, how many are in hospital 
trenches, and camp respectively ? • , 

100 : 750 :: 2G': number in hospital; 

number in hospital ~^ - 195. 

lOO 

* 100 : 750 :: 32 : number in trenches; 

/. number in trenches -- 240; 

number in camp = 750-(195+ 240)—315. 

Bl:. 7. The percentage of children who arc learning to write is GJ 
in a school of 60 children, and 78 in another school of 70, what is tin 
percentage in the two schools together? 

In the first school, 

100 : 60 65 ; number who learn*to write; 

number who learn to write = -^*^--39. 

In the second school, » 

100 •. 70 78 ; number who leam to write; 

70 X 78 

number ivho Icam to write = - f 54^; 

^ JOO ♦ 

in a school of (60 + 70) or of 130, there are 93^^ who leam to write; 

K 

l30 : 100 93'^ : percentage required; 

. . . , 100 X 93| 

percentage required=— 
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Ejc. 8. In standard goM 11 gjarta out of 12 are pure gold; how x^uch 
>r cent, is dross ? 

In cyery 12 parts 1 part is dross, 

• 12 ; 100 1 : percentage of drdss; 

percentage of dross- 


Ex. 9. Archimedes diseovered that the crown made for King Hieru 
‘onsisted of gold and silver in the*ratio of 2 : f. How much per cent, 
tvas gold, and how much per cent silver ? ^ 

Out of every 3 parts,.2 were gold, and 1 silver; 

3 : 100 :: 2 : porcenkage of gold; 

* Kin y ^ 

■'** /. iierccntage oSgold = — 

t* • 


, and percentage of silver — 33J. 

Ex. 10. The numbers of male and femalo criminals are 1235 and 088 
respectively; while the decrease in the fonner is 4*6 per cent., the increase 
in the latter is 9‘8 per cent.; find the increase or decrease per cent, in the 
whole number of criminals. 


1st. 100 : 1235 :: 4*6 : whole decrease of male criminals; 
whole decrease of male criminals = - '56*81, 

lUv 


2ad. 100 : 988 :: 9*0 . whole increase of female criminals; 
^ whole increase of female criminaLv' 90*824; 

1 UO 


.*. in (1235 + 988) or 2223 persons tiy^re is an increase of 
(96*J^4—.56 81) or 40*014 persons. 

2223 : 100 40 014 : percentage required; 


4001 *4 

percentage required=1*8. 


Ex. LXV. 

• 1. Wha^t is the percentage on 56394 at J; f; 4; Tg ; 10; 150J ? 

^ 2, How much per cent, is 15 of 96; 19 of 01; 23 of 260; 186J of 
7321*75 ; 6*3 of 11080*51 

3. Write in a decimal form ^; 4|; 5f; 20|; 230*05; 500*0138 
per cent. 
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A* A cask, which contained 2005 ^looto, leaked 27 per cent, how 
much remained in ..the cask! e 

5. A malstor moLta 7500 bushels of barley, which in the pr 
increases 12^ per cent, how many bushels of malt has he ? 

6. A grocer uses for a 1 lb. weight one which only weiglis 1575 oz., 
what does he gain per cent, by his dishonesty 1 

7. Out of 14804 cases of Small-Pox 1508 persons died, and out 
of 2422 coses of Scarlet Fever 211 persons died; find the rate per cent 
of mortality in each base, also the rate per cent of mortality in th6 whole 
number of sick people. 

8. The population of It eland was 7707401 in in.'ll, ,8175124 in 
1841, 6515704 in 1851. Find the incifosc per cent, ij?-the first ten 
years, the decrease per ceht in the second ten years, and the decrease pe^ 
cent, in the 20 years from 10«'U to 1851. 

9. The population of a city is a million ; it rises 1.} per cent, for 3 
ycara successively; find the ]>opulation at the end of 3 years. 

10. A school contains 388 scholars, 3 are of the age of 18 years; 
*5 per cent, of the remainder are between the ages of 15 years and 18 
years; 10 per cent, between 12 and 15 ; 35 per cent, bt^tween 10 and 12, 
and the remainder under that age; find the number of each class. 

11. dugar being composed of 49 85G per cent, of oxygen, 43'2n5 per 

cent, of carbon, and the remainder hydrogen; find how many poimds of 
each of these materials there are in one ton of sugar. -) 

12. At the Camliridgo' Borough Election, 1857, the votes given 
Avero ns follows:—double Av>tes, M. and S. 724; A, and II. 685; split 
votes, M. nnd A. 23; M. ancl H. 8; S. and A. 1; S. and II. 6; plumpers, 
M. 15; S. 5; A. 20;. H. 4. The number Avho '9id not poll were 222, 
Find the Avhole number of voters on the register, and the percentage of it 
which each candidate obtained 

i 

13. A merchant buys 340 loads of wheat ot 8#. a bushel, 2^^ per 
cent, of it is wa.sled ; he sells 56 per cent of the remainder at 7«. 6d. a 
bushel, 20 per cent at 8.;. c, bushel, and the rest at 10^. a bushel; what 
.does he gain or lose by the transaction ? 

14. If the increase in the number of male aird female criminals 
'be I'S.per cent., while the decrease in the number of males alone is 4*6 per 
oent^ and the increase in the number of females is 9*8. Compaie the 
number of male and female criminala reepectively. 
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178. Qaestions are ofteh given* in which the term "Average** oocuva; a 
few examples of such a kind will now be worked by way of illustntion* 

I others subjoined for practice. 

£x. 1. A gentleman in each of the following years expended tlio 
following sums: in 1845 £186. Os. Gd,, in 1846 £188. 0r« Td.* in 1847 
£*200. I5s. id., in 1848 £245. is. 6d, in 1849 £3G8. 5«. 6d., in ^850 
£'30A It. 2d, in 1851 £252. Gt. lid. Find his yearly average expenditure. 

The object is to find that fixed sum which ho might have spent in 
?ach of the 7 years, so that his total expenditure in that case might be the 
Kime as his total expenditure was in the above question. 

Adding tlic various sums together wj obtain the total expenditure 
A'hich equalsl'•Cl806. 3r. Gd. ; this sum divided by 7 gives £258. Or. Qd. as 

average yearly expenditure. 

Ex. 2. In a school of 27 hoys, 1 of ^he boys is of the ago of 17 years, 

! others of 16, 4 others of 15.}, 1 of HJ, 2 of 14^, 5 of 132* 

J of 10; find the average ago of the boys. 

The object is to find, what must be the age of each boy supposing all 
o bo of the same age, that the sum of their ages may — tlie sum oF 
he ages in the question. 

sum of ages in question — 17 + 32 + 62 f 142 + 29 + + ^22^ + 20 - 366 ; 

»‘h>6 

average age == ^ - 13g years. 


Ex. 3. In a class of 25 children, 19 have attended during the week, 
r^aj^s attended by children: 5 for 5 days, p for 4}, 3 for 4, 2 for 3J, 
1. for 3,1 for 2,1 for } day. Find tlic average number of days attciided 
>y each child. * 

The whole number of days attended by doss 


= (5x5 + 6x4} + 3x4 + 2x3}+'lx3+lx2 + lx.J) 
-25 + 27 + 12 + 7 + 3 + 2 + } = 76} days; * 


.*. average attendance = 


TO 

25 


^.3 

50 


100 


- S'OO days. 


Ex. 4. In a sfdiool the numbers for the week were:—^Monday 
noming 67* Tuesday mom. 60, Wednesday mom. 65, Thursday mom. 68, 
Friday room. 62, Monday afternoon *5 more than the average of Monday 
md Tuesday mornings* Tu^day aft 59, Wednesday aft. *6 less tbaa the 



282 


AEITHHETia 


average of Tacaday, Thursday the average of Monday mom. and Tuesday 
aft., Friday aft. CO., Find the average attendance for the week. 

Number of cliildreji who attended on 

Monday = C7 + 64 ; 

Tuesday -CO + .'JO; 

Wednesd.iy ~ 65 + 59; 

Th iirsday ; - (58 -f 03; 

Friday - 02 + 60; 

the total number of children who attended on the 10 occo.sions 627 ; 


average t ttcndancc 



Ex. 5. A farm of 500* acres is let at a coni-rcnt equally apportionidi 
between wheat and barley ; it is valued at ^'936 9 year when the average 
jirico of wheat is 6 .v. a bushel, mid that of barley 4.v. a busliel; find the 
rent when wheat vises to the average indce of 7 *‘. 6 d. per bushel, and 
barley to that of 5 j». 3<y. j)er bushel. 

^ First we must find the number of bushels of wheat and barley at the 
given rent of £930. ' 

£‘930 

- £’465 the sum to be raised by each kind of grain : 


46.5 y 20 
6 


-155 X 10 - 1550 bushels of wheat; 


465 ^20' ^ 

= 4fio X 5 

4 t 


rent in latter ease 


2325 bushels of barley; 
(1550 X 7^ + 2325 x 5} ).y. 


£1191. 11#. iid. 


Ex. 6 . A peraon’s average annual income from 1830 to in ,)0 was 
£'. 374 . 9#. 8d. In 1830 hj^ income was £369.18,v. lOd., and in 1851 his 
incoflio was £360. }s. Id., what was his average annual income from 1831 
to 1851 (inclusive) 7 

His total income from 1831 to 1851 inclusive 

- £374. 9#. 8 d. X 21 + £360. U, Id. -£3G9. 18.s. lOJ. 

= J.7854. 69 . 3d, 

... . £7854.5#, 3d. 

.-. his average income=— -=£374. 0«. 3d: . 
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Ex. LXVI. 

1. In 18)5 the rental of an estate amounted to £18007. !!«. Orf., in 
J040 to £17202. 2s. lOd., in 1847 to £20185. 12 j. 1(W., in 1848 to £20078. 
10«. 7rf., in 1849 to £l&')82. 12«. lid., in 1050 to £24048#. 5#. Id., ugiBfil 

to £21681. 0#. Id.; find the average rental of the 7 years. 

• 

2. The number of qunrters*of grain imported into a country in 11* 

successive years were 2679438, 2958272, 30302‘fn, 3474302, 2243151, 
2327782, 2855525, 2538.234, 3206482, 2001204, 3251901; find the average 
importation during that period. ^ 

3. If 50*i^iartei’9 of wheat ^arc sold for 77*. fld. per quarter and 100 
|h,uarter3 for 78#. 3d. per quarter; what is tho*a\'crnge price per bushel ? 

4.. In if class of ^ children, 8 a^e boys, 15 girls. The ago of the 
hriys—4 of 8, 2 of 11, 2 of 12. Of tlie girls—5 the average age of the 
i>uys, 4 of 9, 2 of 10, 4 of 1.3. Find the average ago of (a) the Iwys, 
(5) the girls, (d) the wliole chtss. 

- • 

5. There are 25 children on the register of one class in a school. 

19 have been prc.'sont at one time or other during the w’cek. The sum 
of days on wliicli the children have attended is 841. What is the average 
number of dajs per week attended by each child ever pre.sent during the 
w'cek, there being no school on Saturday or Sunday? Give the ^yiswcr 
in decimals. 

• • 

0. In a scliool of 7 clas-ses, tlic average number of daj's attruded by 
ca^i child in Class I. i.3 4‘5 ; Class II., 4; ^lass III., 3'9; Class IV',, 4i ; 

( ‘la-ss V., 3 6 ; Class VJ., 4-2; Class VII., 3'3. F'ind the avemge number 
of days attended by each child in tlie school. * 

J. A Farm is valued at the ycarlyd’cnt^l of £377.JO#.; onc-third 
of the rent b payable in money, one-fourth •in wheat, and the rest in 
l>arlcy, tlie average prices being os follows: wheatr C#. a buslicl, and 
barley 4s. Gd. a bushel. What will the rent amount to wlien the average 
prices of wheat and barley are 7#. 9d. and 6s. 3d, per bushel respectively^? 

8. A tithe-rent of £310 per annum is commuted in equal parts into 
a corn-rent consisting of wheat at 66s. per qr., barley at 32«. per qr., and 
oats* at 22#. per qr. ; find its value when wheat is at 64#. per qr., barley 
Bt 44«. per qr., and oats at 24#. per qr. 
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EXCHAKGE. 

HP 

170. Def. Exchaa'ge is tlie Rule by which we find how much 
money of one country is equivalent to a given sum of another country, 
according to a given cour«e of Exchange. 

Dkp. By the Cui;kse of Exchange is meant the variable sum of the 
money of any place which is given in exchange for a fixed sum of money 
of another place: thus, for instance, in London one pound sterling, a fixed 
Burn, is given for a wiable number of French francs, more or less, ac¬ 
cording to circumstances. By the Pah of Exchange is meant the intrinsic 
value of the coin of one country' as compared with a given fixed sum of 
money of another. , ' 

Exchanges between mewhants are ePTected by writteif*instrumcnt8, 
called B1L1.S OP Exchange ; and a bill on London entitles the holder to'*^ 
obtain gold in London for the value of thb amount mentioned in the 
bill. 


Examples in Exchange worked out. 

Ex. 1. A merchant in Paris draws a bill of 1500 francs upon a fiicr- 
chant in London for goods sup|dicd : what sterling money will the latter 
have to pay, exchange being 24'25 francs for ill sterling ? 

Hero 24 25 francs : 1500 francs :: ill ; required amount of money in 
pounds; 

whence, required amount of money in pounds-£61. Vis. IJfd. ' 

Ex. 2. Wliat is the course of exchange between London and Lisbon 
when 504 milrccs, 400 recs arc ••eccived for £ 158.16^. 9d. ? (1 milree -™ lOOo 
rees). 

Here .594 mils., 400 ree.^ ; 1 mil. :: £158.16«. Od. : course of exchange, 
or 594*40 mils. : 1 mil. :: d012]d. : course of excliange, 
whence, conrse of exchange = 64124...d. 
that is, 64*124d. or rather more than ts.Ad. English money, would be 
paid for 1 milree of Portuguese. 

Dbp. Arbitration, or Comparison of Exchanc/^ is tlie method of 
filing upon tho rate of Exchange, called the Par op Ardith vtion, be- * 
tween the first and last of a given number of places, where the course of 
Exchange between the first and second, the second and third, &c. of these, 
placee is known. It is called Simple or Compouno Arbitration, as three 
or more places are concerned. 
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Ex. 1. If the Exchange ^between Paris and Frankfort he^at 20 
francs for 9 florinsi 20 krei^turs; and the Exchjuige between London 
F and Frankfort 11 florins, 54 kreutzers for the ^£l sterling, what is the 
course of exchange between Loudon and Paris? (1 florin = GO kreut- 
zers.) 

9J florins- 20 francs, 1 florin=S8 francs, 
llfl.54kreutz., orlli'^fl.^ i:!, ifl.=ri:jVV» 

/. 28 francs, 

or £1 = (28 >: francs - 25f5 franca 


£x. 2. £1 English being-25*4 francs, francs being -105 
kreutzers, GO kreutzens being-1 florin; Jind in English money the value 
of 1140 florins. • 

1143 florins^ (1143 x GO) kreutzers. 




1143xC0x ■ 




francs, 


• • rv‘".JM, 

^£(^n43iOOKf|x,y, 

£90.84*. G?d. 


, Ex. LXVII. 

1. Convert £1510.17r. 6d. into francs and centimes, at 23*45 franci 
per £. sterling. (1 franc = 100 centimes.) 

2. Convert 4750 milrees, 280 recs into English money, at G4I<f. a 
milree. 

0 

3. Convert £24G. 15«. Od. into piastres and rials, exchange being at 

47^d. a piastre. (1 piastre = 8 rials.) * ** 

^ 4. A merchant at Lisbon draws a bill pf 2000 milrees upon London. 
\Fhat sterling money will the latter have fo pay, exchange being I milree 
=- 68rf. ? % 

5. If London exchanges with Holland at a gain of 6ii per cent, 
when the course of exchange is at 3os. §d. per £. sterling; what is the 
paf-of exchange ? * , 

0. A bill bought in London at 25*0 francs per £• sterling, is sold in 
Lisbon at 172 rees per franc; wliat is the exchange between London 
and Lisbon? /' 

7. A merchant in London is indebted to one at St Petersburg 15,0(K) 
rubles: the exchange between St Petersburg and England is 50d. per 
.ruble, between St Pciersburg and Amsterdam Old. per ruble, and be¬ 
tween ^sterdam and London SGs. 3d. per £. sterlmg: which will be iha 
most advantageous way for the London merchant to be drawn u]pon7 
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8. Wliai sum in English money must be gicrcn for £00 francs, when 

2£'6 frwes is exchanged for £l ? What is t^e arbitrated price between 
London and Paris, when 3 francs480 rees, 400 rees-3^«. Flemish, and 
36r. Flein ish—£ I ? , 

9. A jxTson in London owes another in St Petersburg a debt of 460 
rubles, wJiicli must be remitted through Paria lie pays the requisite 
sum t(f'lus broker, at a time when the exchange hctw'cen London and 
Paris is 23 francs for £1, and between l*aris and St Petersburg 2 francs 
for one ru})le. The remittance is Jelayecl until tl\e rates of exchange are 
24 francs for £1, and S francs for 2 rubles, M''hat docs tlie broker gain 
or lose by the transaction 1 

10. A trader in London owt^ a debt of .508 pistoles to one in Cadiz : 

is it more advantageous to him to remit diiectly to (’adiz, oy ircuituusly 
through France? the excliunges l)eing ll - 25’4 francs, ll) fianes 1 
Sjmnish pistole, 4 Spanish pistoles £3. , 


SQUAJIK KOOT. 

180. The SorAun of a given number Ls the product of that number 
multiplied by itself. Thus .30 is (he square of 0. 

The square of a number is freijueutly denoted l)y placing the figure 2 
above the number, a little to the right. Thus 0^ deiiotc's tlic square of 0, 
so that ()^ 3<i. 

101. The Squauk Root of,a given number is a number, which, when 
multiplied by itself, will produce the given number. 

'J'he square root of a nunriier is sometimes denoted by placing tlie 
sign before the number, or by placing the fractio!^ J above the number, 
a little to the right. Tllus j,^3U or (30j* denotes the square root of 36; 
so that 30 or (30)* 0. 

182. The number of fibres in the integral part of the Square Root 
of any whole number may readily be known from the following con¬ 
siderations ; 

• The square root of 1 is 1 

100 is 10 
10000 is 100 
1000000 is 1000 
&C. ia &C. 
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Hence it follows thftbtho square root of any number between 1 |nd 100 
must lie between 1 and that is, will have one figure in its integral 
part; of any number between 100 aad lOOOO^inust lie between 10 and 
100, that will have two figures in its integral part ; of any number be¬ 
tween lOOCO and 1000000, muht lie between 100 and 1000, that is, must 
have three figures in its integral part; and so on. VViierefore, if a point 
be placed over the units' place of the number, and thence over every 
second figure to the left of tliat jilaue, the points will shew the number of 
figures in the integral part of the root. Thus the square root of 90 eon- 
sibts, so far as it is integral, of one figure; that of 100 of iuo figures; that 
of 17C40:i of three figures; that of i704J]2i of /our figures; and bo on. 

300. O'Tje following Rule may be laid dow’n for extracting the sq^uare 
root of a whole number. * • 

Rii-r., “ Place a*pt)iivt*or dot over the units' place of the given num¬ 
ber, and thence o\ cr every second figure to the left of that place, thus 
dividing the wlndc numljcr into several pt'riods. The number of points 
will shew the nuinhor of figures in the required root (Art. 182). 

Find the gieatcst nurnher w hose square is contained in the first period 
af the left; this is the first figure in the root, which jdace in the form of 
a quotient to the right of the given numlier. Subtract its square from 
tlie first period, and to tin* remainder biing down the becond period. 
Uivide the number thus formed, omitting the last figure, by twice the 
part of tlie root already obtained, and annex the result to the joot and 
also to the dhUor. Then multiply the divinor, as it now stands,'by the 
jiart of tlie root last obtained, and buhtiabt the product from the number 
firmed, as above mentioned, by the fii’sl remainder and seeoud period. 
If there be more x>t'riods to be brought down, tlie operation must bo 
repeated.” 

Ex. 1. Find the square root of 1889. 

33fi9 (37 
0 

C7 j 409 
i_409 

After pointing, according to the Rule, we take the first period, or 13, 
and find the greatest number whose square is contained in it. Sinc'e the 
square of 3 is 9, and that of 4 is 10, it is clear that 3 is the greatest 
number whose square is contained in 13; therefore place 3 in the form 
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of ft qi^otient to the right of the given Square this number, 

ftnd put down the square under the IS; subt: act it from the 13, and to 
the remainder 4 affix the next period 69, thus funning the number 460. 
Take 2 x 3, or 6, for a divbor; divide the 469, omitting the last figure, 
that is, divide the 46 by the 6, and we obtain 7. Annex the 7 to the 
3 before obbitncd and to the divisor 6; then multiplying the 67 by 
the 7 we obtain 469, which being subtracted from the 469 before formed, 
loaves no remainder; therefore 37 is the «quare root of 1369. 

Reason for the abov^ process. 

Since (37)’--1369, and therefore 37 is the square root of 1369; we 
have to investigate the proper Hale by which the 37, or 304-,7, may be 
obtained from tlie 1360. i 

Now 13G9 - 900 + 409 900 + 49 + 420 
=-(30)’ +7’+2x30x7 
(30)’ + 2x 30x7 + 7’ 

where we see that the 1369 is separated into parts in which the 30 and 
thft 7« together constituting the square root, or 37, are made distinctly 
apparent. Treating then the number 1309 in the following form, viz. 

(30)’-+ 2x30x7 + 7’ 

we observe that the square root of the first part or of (30)’, is 30; which 
is one part of the required root. Subtract the square of the 30 from the 
whole quantity (30)’ + 2 x 30 x 7 + 7’, and we have 2 x 30 x 7 + 7’ remaining. 
Multiply the 30 before obtained by 2, and we see that the product is con- 
tiuned 7 times in the first part of the remainder, or in 2 x 30 x 7; and 
adding the 7 to the 2x30, thus inaking 2x30 + 7 or G7, this latter 
quantity is contained 7 times exactly in the remaiiider 2x30x7 + 7 or 
469; so that by this division wo shall gain the 7, the remaining part of 
the root* If w'e had found that the 2 x SO f 7 or 67, when multiplied by 
the 7» had produced a larger number than the 469, the 7 would have 
been too large, and we should hare had to try a smaller number, as 6, in 
its place. 

The process will be shewn as follows; 

(30)’+2x30x7 + 7’(30+7 

my 

2x30 + 7 2 x30x7 + 7* 

2x30x7+7* 
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This operation is clearly e(]|ulvalent to the following: 

•900+420 + 49 (30 + 7, 

900 

• 60 + 7 " 420 + 49 

420 + 49 

This again U equivalent to the following: 

;li^9 (37 

67 409 
469 

. — . — ^ • 

which i»thj^ode of operation poiDted'%>ut in the Rule. 

Nofe 1. * The reasoning ^fiIl be better understood when the Student 

has made some progre^ in Algebra. 

• • • 

A^o^e 2. The divisor obtained by doubling the part of the root already 
obtained, is often called a trial divisor, because the quotient first obtained 
from it by the Rule in (Art. 183), will sometimes be too large. It will bo 
readily found, in the process, wliethor this is the case or not, for when, 
according to our Rule, we have annexed the quotient to the trial divisor, 
and multiplied the divisor as it then stands by that quotient, the result¬ 
ing number should not be greater than the number from which it ought 
to be subtracted. If it lie, the quotient is too large, and the number 
next smaller should be tried in its place. 

Note 3. If at any point of the operation, the number to bevdivided 
by the trial divisor be less than it; we*thc]i affix a cypher to the root, 
und also to the trial divisor, bring down the next period, and proceed 
according to the Rule. 

£z. 2. Find the^ square root of 74684164. 

74684i64 (8642 
64 


12x8=16} 

166 1068 

996 

^2 x 86 = 172} '' 

1724 7^1 


6806 

{2 x 864 = 1728} 

17282 34564 


345^ 


Therefore 8642 is the square root of 74684164. 
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3, Find the square root of 71690512350625. 

71690512350036 (8467025 
64 ' . 

{2x8-16} 104 769 

656 _ 

{2x84-166} 1686 | 11305 

I 10116 

{2x046-1602} 16027 118012 

118480 

/(2 x 8467^ 16034) } 1603402 . 42a'}506 
((2 X 84670 -169340} j ,3386804 

16034045 84070225 

84 670225 

.*. 8467025 is the required square root. 

184. Again, since the square root of *01 is *1 

•0001 is -01 
•000001 is 001 
•00000001 is -0001 
See. See. 

it appears, that in extracting the square root of decimals, the decimal 
places must first of all be made even in number, by affixing a cypher to 
the right, if this bo necessary ; and then if points be placed over every 
second figure to the right, beginning as before from the units' place of 
whole numbers, the number oY such points will shew the number of 
decimal places in the root. ' 

105. If there be no w’holo number, or integral pjrt in the given num¬ 
ber, wc must, in pointing, begin with the second figure from that which 
would be the units’ place, if there were a whole number, and mark 
successively over every sccon 1 figure to the right. If there be a who^c 
number os well os a decimal, it will be the safest method to begin at the 
units' place, and point over every second figure to the right and left of it. 
The number of points over the whole numbers and decimals will shew 
req>ectivcly the numbers of figures in the integral and decimal parts of 
the root. Thus if the given number were 6115 23, place the first point 
ovdr the 6, and mark from it to the right and left, thus 6il,V23. If the 
given number were 58'432, first make the decimal places even in number 
thus, 58 4320, and then point thus 58*4320. 
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18S. WiUi the obov^ explanation (Arts. 182 and 184) on the subject 
of pointing, the rule for e^t^ting the square root of a decimal, or of a 
I number consisting partly of a whole,number and partly of a decimal, 
will be the^saine as that before given (Art. ids) for hading the square 
root of a whole number. As the decimal notation is only an extension or 
continuance of the ordinary integral notation, and quito in agreement 
w'ith it, the reason before given for the process, will in fact apfily also 
here. 

187. To extract the square root of a vulgar fAction, if the numerator 
and denominator of Iho fraction bo perfect squares, we may hud the 
square root of each separately, and the answer will thus bo obtained as a 
vulgar frac.ljn; if not, w’e can hrst reduce the fraction to a decimal, or 
to a whole number and dccinfal, and then fmd the root of the resulting 
number. The answer will^thus be obtained either as a decimal, or as a 
whole nuniber and decimal, according to the case. Also a mixed number 
may be reduced to an improper fraction, and its root extracted in the 
same svay. 

Ex. 4. Extract the square root of *4 to four places of decimals. « 

•4<)OOOUOO (0324 



36 

123 

1 400 


360 

1262 

.3100 

2.624 

12044 1 67600 


i 60576 
7024 


. Ex. 5. Extract the square root of ‘OOOOto four placys of dcclinala 

•OOOtJOCOO ( 0244 
4 

44 ^0 
170 

484 2400 

2036 

464 
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£x. 6. Extract the aqnare root of *03^ to placet of dedmala. 

OSeBoOOOOO ('19104 
1 

2D 266 

881 400 

381 

3820* 11)0000 ' 

J62816 

37184 

i 

Ex. 7. Extract the square r-ot of 53111 8110. 

53ili-8h6 (230-46 
4 


43 

4G01 

4C08C 


131 

129 

21181 
18410 

270516 
270516 


Ex. 8. Find the square root of 

629 (23 
4 

48 ; 129 

iJr? 

therefore square root required---J 2. 


240i (49 
10 


89 j 801 
8f)l 


Ex. 0. Find the square root of f. 

This may be done by first reducing ^ to a decimal, and tlicn by ex¬ 
tracting the square root of tSc decimal, tlius ^-*714285... 

•7i4285 (-846... 

64 


104 

742 


656 

1085 

8686 


8426 
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36' 

26 


111 111 


7x7i 

(5'ei6 


109 


1000 

981 


1181 


1900 

llBi; 


11826 


71900 

70956 


944 


therefore . /s 

V < 


5^16 


= •845. 


Ex. LXVHI. 

1. Find the square roots of 

(1) 289 ; 576 ; 1444 ; 4096. (2) 6561; 21025 ; 179056. 

• (3) 98596: 37249; 11664. (4) 998001; 978121 ; 824464.* 

(5) 29506624; 14356521; 5345344. 

(6) 2361446B9; 282429536481; 282475249. 

(7) 295066240000; 4160580062500. 

2. Find the square roots of 

(1) 167-9616; 28*8369 ; 57648-01. (2) *3486784401; 39-15380820, 
(3) *042849; *00139876; *00203401.* (4) 6774409 ; 5*774409. 

• (6) 120888*68379026 ; 240398*012410. 

3. Extract the sqi^^are roots of 

(1) 16; 16; *16; *010. (2) 236*6; *1; -Ol; 5; *5. 

(3) 0004; *00081; 379-864. (4) 20J; 1531;; J; 

'(«)*:*; 2*: (c) <2; 

to four places of decimals in each case 'where the root does 
not tenrjfaate. 

r 4. £:<ftact the square root of *0019140625 and reduce the result to' 
corresponding eliuivalent fraction in its lowest terms. 

6.' Find the side of a square field equal in area to a rectangular field 
700 yards wide and 2800 yards long. 


18 
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6. A iquara field contains lac., 22po,('7;^yds.; find ^ length 

of it& side. " ^ 

7. A rectangular field mearares 225 yards in length, and 120 yardd 
in breadth; what will 1^ the length of a diagonal path across it ? 

8. Find the length of the side of a square enclosure, the paving of 
which cost £27. Is. 6d. at 8d. per sq. yard. 

0.' The hypothenuse of a right-angled triangle is 51 yards, and the 
perpendicular is 24 yards, find the base^ 

10. A ladder, whose length is 91 feet, reaches from the extremity of 
a path 35 feet wide, to a point in a building on the other side, which is 
within 9 inches of the top of it,r find the height of the building. 

11. Extract the square root' of ‘0050722884, and find,within on inch 
the length of a side of a square field the eres of which is 2 lucres. 

12. Two persons start from a cei-tain point at the same time, the on^ 
goes due east at the rate of 12 miles an hour, and the other due north at 
the rate of 9 miles an hour; how'far are they distant from each other at 
the end of six hours ? 

13. A ladder 30 feet long will reach to a window 28 feet from the 
ground, on one side of a street; and if the foot of the ladder be retained 
in the same positioi^ ^ill reach to a window 26 feci high on the other 
side. Find the broitdth of the street. 

14. A 80 ciet}f’collected among th^selvcs for certain pur 
fund of £45. 18f'H^^Bach person paid as many pence as there 
memKra in the w]I^Mi||^ty. Find the number of members. 

15« The area of a |fike is 2950G0 24 square yards, how many 

yards ore contained in the si^e of ki^narc of equal superficies ? 


CUBE BOOT. 

188. The Cube of a g^ven number is the product which arises from 
multiplying that number by itself, and then multiplying the result again 
by the same number. Thus 6x6x6 or 21 Ois the cube of 6. 

The cube of a number is frequently denoted by nlacing the figure 3 
above the nttml>er, a little to the right. Thus 6* denotes the cube of 6, 
80 that 6^=6x6x6or 216. 

' 189. The CuBB Root of a given number is a number, which, when 

xnnltlplied into itself, and the resnlt again multiplied by it, will produce 
the given number, llins 6 is the cube root of 216; for 6x6x6 lew216b 
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_Th6cnberoot of • ntanbo^Ssloinotinieidenoted by pladng a^gn 
U before the number, or yle^g the fraction |^bove the number, a 
lilittle to the right Thus i^2t6 or (210)* denotitP the cube root of 216; 
M that or (216)*=Gw 

190. The number of figum in the integral part of the cube root of 
any 'whole number may -readily be hnown from the toHowinjf oon> 
sideraiions: 

The cube root of 1 * is 1 

1000 is 10 
1000000 is 100 
1000000000 is lOQO 
&c. is &c. 

Hence it follows that the cube root of day number between 1 and 
”^1000 must lio between '1 and 10, that is, will have one figure in its in¬ 
tegral part; of any number between 1600 and 1000000, must lie between 
10 and 100, that is, will have two figures in its integral part; of any 
number between 1000000 and lOOOOOoOoO, must lie between 100 and 
1000, that is, must have three figures in its integral part; and so oi}. 
IVlfcrefore, if a point be placed over the units' place of the number, and 
thence over every third figure to the left of that place, the points will 
the number of figures in,the integral part of the root. Thus the 
I root of 677 consists, so far as it is integral, of one figure; that of 
I of tv>o figures; that of 134198909 of three and so og. 

101. The following Rule may be laidchfw& fbr extracting the Cube 
Root of a whole number. 

m 

Rulb. Plaee a point or dot over the units' place of the given num¬ 
ber, and thence over Wery third figure to the Mt of tliat place, thus 
dividing the whole number into several periods. The number of points 
will shew the number of figures in the required root (Art. 190.) 

Find the greatest number whose cube is contained in the first period 
at the left; this is the first figure in the root, which place in the form of 
a quotient to the li^t of the given number. 

• Subtiqgt its cube from the first period, and to tlie remainder brin^ 
4down the second period. 

Divide the number thus formed, omitting the last two figures, 3 
times the square of the part of the root already obtained, and annex the 
result to the root. 


18~2 
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No||r calculate the ralue of 3 Umea the aquaztfof the fint figuxe in the 
loot (which of ooune has the value of so many tens)+3 times the product 
of the two figures in the root'hilhe square of the last figure in the 
root. Multiply the value thus found by the second figure in the root? 
and subtract the result from the number formed? as above mentioned? by 
the first remainer and the second period. If there be more periods to be 
brought down the operation must be repeated.** 

1. Find the cube root of 15625. 

15624 (25 

3x2*-.12 [7625 
3 x(20)*=3 x 400-1200 ! ' 

3 X 20 X 5 ^ 300 * 

6^=-. 25 

1525 

Multiply by 5 

7625 7625 

After pointing according to the llulu wc take the first period, or 15, <U]d 
find the greatest number whose cube is contained in it. Since the cube of 
2 is 8, and that of 3 is 27, it is clear that 2 is the greatest number whoso 
cube is contained in 15; therefore place 2 in the fi>rm of a quotient to the 
right of the given number. 

Cub.s 2, and put down its cube, vi*. 8, under the 15 ; subtract it from 
the 15, and to the remainder 7 aifijc the next period G25, thus forming 
tlie numlwr 7625. Take 3 x 2^ or 12, fur a divisor ; divide 76 by 12, 12 
is contained G times in 7C; when the otlier terms of the divisor arc 
brought down, 6 would be found too great, therefore take 5. Annex 
the 5 to the 2 before obtained ; and calculate the Value of 3x(20)*+3 
x20x5 1-5®, which is 1525; multiplying 1525 by 5 we obt^ 7625, 
which being subtracted from 7626 before formed leaves no remainder, , 

therefoVe 25 is tlie cube root required. 

Jletucn for the aborc procejts. 

Since (25)* -15G25, and therefore 25 is the cube twt of 15G25; we 
have to investigate the proper Rule by which the 25, or 20 + 1^. may be 
obtained from 15625. 

Now 16625 8000 + 7500+125 

==8000+ 6000+1500 + 125 
«(20)> + 3 X (20)* X 5 + 3 X 20 X 5*+6», 
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where we eee that the i5025 Ja separated into parts In which (h^ 20 and 
the 6f together constitutin|; the cube root, or 2d„are made.di^inctly ap* 
parent. Treating then the number 15625 in the following form, via. 

• <20)»+3x(20)»x6 + 3x20x5‘+5*, 

we observe that the cube root of tlie first part or of (20)* is 20 ; which is 
one part of the required root. Subtract the cube of the 20 from the whole 
quantity, and we have 3 x (20),* x 5 + 3 x 20 x 6* -f 5* remaining. Multi¬ 
ply the square of the 20 befoA obtained by 3, and we see that the pro-* 
duct is contained 5 times in the first part «f the remainder, or in 
3 X (20)* X 5; and adding 3 times the product of the two terms of the root 
+ the square of the last term of tli^ root, thus making 3 x (20)*-4-3 
X 2D X 5*+,f;"w'e sec that this latter quantity is contained 5 times exactly 
in the remaTnder 3 x (20)^ x 5 ^ 3 x 20 x 5* 4- 5*, so that by tbis division we 
shall obtain the 5, the fcrimining part of the root. 

.The process will 1)e shewn os follows : 


(20)* + 3 X (20)* X 5 + 3 X (20) x 5* + 5» (20+5 
( 20 )> ' 
divisor3 x (20)*, 3 x (20)* x 6 + 3 x 20 x 6* + 5* 

• . 3x(20)*x5 , 

-3 x(20)«-‘='‘: 

}3x (20)*+3 x 20 x 5 4 6*}x5= 3 x (20)® x 5+3 x20 x 6*45* 


This operation is clearly equivalent to the following; 

80004 6000 + 1500+126 (20 + 5 
8000 _^ , 

3 V (20)*=1200, and 5§88 = 5 6000+^1500+125 

' (1200 + 300 + 25) X 5 = I 6000+1500 + 12.6 


This again is cqihvalent to the following: • 

15625 (25 
JB • 

’ 8x2»=3x4 = 12,andff = 5 > 7625 


i 7625 

which is the mode of operation pointed out in the Hols. 


3 x (20)* = 1200 
^3 x 20 x 5 = 300 
^+5®= 25 

1525 

5 

• 76 ^ 
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N<^ 1. The xeaeoning will be better undctniood wliea the etadeot 
hee miide eome progrcM io-Algebra. 

Note 2. Tlio divisor which is obtained according to th^ Rule given 
In (Art. 191) is sometimes called a trial divisor, because the number from 
the division may be too large, as was the case in the above Example, in 
which'case we must try a smaller number. We shall readily ascertain 
whether the number obtained from the division is too large or not, 
because if it be too large,'the quantity wliich we ought to subtract from 
the number formed by a remainder and a period will turn out in that 
case to be larger than that number, which of course it ought not- to be, 
and so we must try a smaller ntmber. 

Note 3. If at any point of the openhion, the number to be divided 
by the trial divisor be less than it; we affix a cypher to the root, two*^ 
cyphers to the trial divisor, bring down the next period, and proceed 
according to the Rule. 


Ex. 2. Extract the cube root of 95443993. 

0.k43093 (457 
4».-G4 

trial divisor - 3 x 4*—43 


3x(40)‘ = 4800 
3x40ii5= COO 
* 5»= 25 

5425 

6^ 

27125 

trial divisor--3 x (45)’» 6075 
Now 45 has the value ^f 450 ; 
/. 3 x(450)>^ 607500 
3x450x7-- 9450 
7*--= 49 

7 

4318993 


31443 

314 

\o 80®® ® 6 

4o 

will be found too lartre: 
try 5. 

' 27125 
4318993 

' 43189 - 

(>075 ' times, and'we 

arc led to conclude that 7 is 
the figure, because 71 - 343, 
and 3 utho final figure in 
tlic remainder. 

. t 

i 431B993 


Therefore 457 is the cube root required. 




CUBS BOOT. 279 


Ez« 9. Find the cube root of 223648543. 

22304 ^ (607 

e»=216 . 


trial dinaof = 3x6* 
trial divisor=3 x (60)* 
3 X (600)* = 1080000 
3x600x7= 12600 
7*= 49 

1092649 
_7. 

. ,7648543 


108 : 7648 

>10800 ' 


7648543 


7G4(£43 


70 is not divisthlo by 108; 

t 

bring down the next period 
and affix 0 to thft root; 

goes 7 times, and 7 ^ 
Wins likely to be the figure 
required; since 7*~343, and 
3' is the final figure in the 
remainder. 


Therefore GOg ia the cube required. 


192. ^gain, since the cube root of *001 is*!; 

the cube root of *000001 is *01, 

the cube root of *000000001 is *001, 

&c. is &c. 

itPappears, tliat in extracting the cube root of decimals, the decimal 
places must first of all bo made three, or some multiple of three in 
number, by affixing cyphers to the right, if tliia bo necessary; and then 
if points be placed over every third figure to the right, beginning os 
before from the units* ])lace of wholi numbers, the number of such points 
will shew tlic number of decimal places in the cube root. • 

• • 

198. If there be no whole number or integral part in the given nnm- 
l)er, we must in pointing begin with tbs third figure from that which 
would bo tlie units'^ place, if there were a whole number, and mark 
successively every third figure to the right. If there be a whole number 
as well as a decimal, it will be the safest method to begin fit the units' 
place, and point over every third figurb to 4bo right aqd left of it; the 
number of points over the whole numbers and decimals will shew 
respectively the numbers of figures in the integr^ and decimal parts 
of the root Tl^s if the given number were 5023*4.53134, pbice the. 
first pq|pt over the 3, and mark from it to the right and left, thus 
5623*453134. Ifi the given number were 6*23, make the number of 
decimal places equal to 3, by afiixing a cypher thus, 5*230; place Uie 
fiibt point over the 5, and the second over the 0: if the root to more 
decimals than one is required, more ^hen must be affixed. 
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194. With the above explanation (Arts. 190,192) on the snbject of 
pointing, the rule for extracting the cub^ root of a decimal, or of a 
number consisting pailly of a whole numl)er and partly of a decimal, 
will be the same os that before given (Art. IDl) for finding the cube 
root of a whole number. As the decimal notation is only on extension 
or continuance of the ordinary Integral notation, and quite in agreement 
with A, the reason before given for the process, will dn fact apply also 
here. 

•IDS. To extract the cube root of a »villgar traction, if the numerator 
and denominator of the fraction be,perfect cubes.we may find the cube 
root of each separately; and the answer will thus be obtained os a vulgar 
fraction; if not, we can firstTeducc the fraction to a decimal, or to a 
whole number and decimal, and then ^nd the root of the resulting 
number. Tiie answer will thus be obtained ^ith«r_ as a decimal, or as a 
whole number and decimal, according to the cose. Also a mixed number 
may bo reduced to on improper fraction, and its root extracted in the 
same way. 

* Ex. 4. Find the cube root of 40228'544. 

40228*544 (aO'4 


27 

3x(9oV=^2700 

9x30x6-^ 540 

! 21228 

1 

C’= 30 

3276 

6 

} 

10656 

i 19656 

3 X (36)*=3880 , 

9 X (360)*=388000 “ 

3 x 360 x 4 = 4320* 

• 1 1572544 

i 

1 

4>= 16 

393136 

\ 

t 

I 

41^ 


1572544 

1 1572544 


Therefi>Te 96*4 ia the cube root required. 
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Ex. 5. Find the cuf>e roo| of -000007 to three places of ^eclnyds. 


I 


7000 (-019 


3xl*=3 


3x(10)*= 300 
3x10x9= 270 
9>= _81 

651 

•9 


6000 


5859 


^ 59 . 

Idf 


Ex. 6. Find t1^ cube root of to three places of decimals. 

'* 55 ^ 555555 ... 

-555555555 ('822 
8“ = 512 

3x0* = 192 |’43555 

.lx (80)* = 19200 

J X 80 X 2 = 480 I 

2*= 4 I 

19084. 

3y.'}08 

3 X (82)* = 20172 
'*3 X (820)*=2017200 
3x820x 2= 492(h 

2’= 4 


2022124 

2 

4044248 


39368* 

41875 ^ 




404424 8 

143307 


196. Highep roots than the sqoare and cube can sometimes be 
extracted by means of the Rules for square and cube root; thus the 4th 
ro<^ b found by taking the square root of the square root; the 6ih root 
by taking the square root of the cnbe rooty and so on. 
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1. Find the cub* tootacf ' 

(1) 1728 ; 3375; 20791. (2) 54872; 110592; ^63. 

(3) 681472; 804357; 041192. (4) 2406104 ; 60426531 8365127 

(5,^ 251239591; 28372625 ; 48228544. 

(6) 17173512; 250694072; 026859375. 

(7) 27054036008 ; 21936532779K' 

2. Find the cube iboto of 


•389017 ; 32*461759; .95443-993; •0009126?3> 
•001906624; •OOOO243C0. 


3. Find the cube roots of 
(1) 3, -3, *03. 

(0) 405fi,^; 7J; 30041fi. 


( 2 ) Ijl 

(4) *0001 


446. 


250 
6^6 

~16384 ' 


to throe places of decimals, in those cases where the root docs not 
terminate. 

4 . Find the cube root of 233744806, and also the cube root of the 
last-mentioned number inilltiplied by 000. 

5. The cost of a cubic mass of metal is £10481. Isi.Ad, at lOs. 6d. 
a cubic.inoli. What are the dimensions of the mass! 

r 

6. A cubical block o^ stone contains 50653 solid feet, what is the 
area of its side ? 

7. A cube contains 56 soli J feet, 568 solid inokes; find its edge. 

8. Find tlie cost of carpeting a cubical ro^m^ whose contest is 
21717’630 solid feet, with carpet 21 inches broad, at 3«. Od. a yard. 

0. A cubical box contains 941192 solid inches'; find the cost of 
painting ita outside sur&c^ at 6d. a square foot. 

10. If the solid content of a> cube be 37 ft* 64iD., shew that its 
sur&ce will be 66ft. 96in. 

11. The edge of a cubical vessel is <2 feet long: Vhat is the length 
^ the edge of another cubical vessel containing 3 times as muefi i 

ir Find the dth^root of 43046721; and the 6th root of -000000004096 
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"Bx. LXX. 

Miioetlanmm» and Bjmmpbt gn preeedh^ AH». 

h 

1. Explain how compound snCtncUon would be fociUtated by tho 
Introduction of a decimal' coinage: Subtract 6 florins, d cents,^5 tnfls 
from 9 florins, 6 cents, mid show; that'8 times the difference equals £S. 8c. 

2. What is the whole value of yds. *of cloth at IBs. (td. a yai!d> 
10| lbs. of tea at 8s. 4d. a lb., and 5 qrs. 3 bush, of com at t>6s, a quarter ? 
Divide the sum among 4 people in the proportions 1, 2, 3,4. 

3. Assuming only the definition of % vulgar fraction, prove that the 
numerator and denominator o^ any vulgar fraction may be multiplied or 
divided by the same integer without altering its value. 

(a) .What fraction 6f a sovereign is 4^1 —+ of a 

penny? 

*(fi) Find tho value of J x y of § | + ^2 J ^ . 

• 4. The profits of a tradesman average £20. 3s. 2rf. per week; out*of 
which he pays 5 persons at the rate of 1 guinea, and 3 others at the rate 
of 17s. 6d. per week respectively; kis yearly outgoings for rent, Stt, 
amount to £361.11s. lOd* Find his net annual income. 

5. If 10 men or 15 boys can reap 20 acres of com in 0 days grorking 
14 hours a day, how many boys must be employed to assist 3 men lio reap 
fl acres in 1£ days of 8 hours a day ? 

** 6. What is the height of a closet 8^ by 6| ft. which will exactly 
contain 12 boxes 4£ f^. long, 3^ ft. wide, 2^ ft. deep ? 

7. Two lines- are 41*06328 and *0438 of aU* inch long respeetively. 

How many lines as long as the Litter can be cut off from the former ? 
What will be tho length of the remaining lisw ? , 

8. Explain the method' of extracting the cubq root of a number* 
Find the area of the surface of a cube which contains 733626783859 cubic 
Inches. 

9. ttiana m a certain Raflws^' pay £3.' 8t. dividend per annuftu 
How much must*! give for them to get 8 per cent, for my money ? 

,A penon having bought 20 shares at this price sells them when thejr 
hm rismi £7 eadi, and boys d£ per cent, stock at 00. Find the i 
in bb hiooiiie. 



AEITHMSTIC. 




10^ \niat sam of money will amoupt to ^£845 in 2 yean at 4 per 
cent, compound interest, and what will it an^ount to in 2 more yean? 

11. A merchant scllf 72 quaviers of com at a profit of 8 per cent., 
and 37 quarters at a profit of 12 per cent; if he had sold the whole at a 
uniform profit of 10 per cent he would have received £2. 14r. 3d. more 
than ly) actually did; what was the price he paid for the com ? 

12. The gross receipts of a railway company in a certain year are 
apportioned as follows; 41^per cent, to pay the working expcnces, 56 per 
cent, to give the sharqholdcrs a dividend at the rate of 3^ {ler cent., on 
their shares; and the remainder, £15000, is reserved; find the paid-up 
capital of the company. 


1. Express in figures one billion, tb.ee hundred tho\fsand millions, 
five hundred and seven thousands, three hundred and sixty four; and in 
writing 23G0450782I3478-‘ 

2. When the pound sterling was worth 24 francs, 75 centimes, a 
traveller at Dover xeccived 15s. fora Napoleon (20 francs). Of how much 
was he cheated ? 

' 3. Shew how by first prinotples io calculate values by Pract'ce. 
Find by Practice the value of 750 articles at £5. Bs, 4d. each ; and the 
price of 3 cwt 2 qrs. 18j lbs. at £3. 74. *6d. per cwt. 

4. .Explain the difference between a Vulgar and a Decimal Fraction. 


Simplify 

U) 

05 ) 


2-6 ■ 87 ■ 


W i (6! + 2}KV 2^^ J of 

(8) *0570 X 1-97 + -142857 -i- 2^ + *0454864. 

If the latter resist represent a square in yards, find the length of its 
side in inches. 


$. A and B can finish a piece of work in 1^ daysk ^ and C in 2 days, 
Stnd B and C in 3 days. If 6v. be paid for the piece ot work, ^ 

day's wages of each workman ? 

6w A tax of £530 is to be raised from 3 towns, the nnmben of. 
InhaMtaBti of which are respectively 2500,3000, and 4200. How much 
i^nld each town pay, and each person in it ? 
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7. If 15 men or 40 5oyt do • |deoe of work in 12 daya,1iow numy 
days would 10 men and 2(^boy8 take to do a piece of work 7 timee aa 
great? 

8. Define Interest and Discount. Shew that the Interest and Dis¬ 
count on £64. lOr. for 8 months at 4| per cent, per annum* difl^ by 
1«. 1^^ nearly. 

9. The breadth of a room is lO fl.; the cost of papering the wpUs at 
1«. a square yard is £4; and Aiat of carpeting the room at 4«. 64. a 
square yard is £5.12«. Determine the height and length of the room. 

10. Explain the following extract from the 'Times' of January ^ 
1857: “Consols which left off last evening at 94jl to ] opened at 94 to ^ * 
and remained without variatioi^to the close of business." 

A person has 200 shares in the North Devon Railway for which he 
gives £100j)er share. • Wlsen they are paying £2 per cent, he sells them 
all at £46 per share, and invests the ptoccedain the 8 per cent, consols at 
92. Find the altoration in his income. 

11. A fixed> rent of £1170 per annum is converted into a corn-rent of 
one half wheat at the average price of 48jr. per quarter, and the other half 
baney at the average price of 30s* per quarter; what will be the rent 
when wheat has advanced to 5(k. and barley to 32s. per quarter ? 

12. If the estimated annual value of the property in a certain poiidi 
consist of the yearly rent paid to the landlord together with the rates* 
and tlie rates he calculated upon the rent after a redaction of^ per 
cent; find the rateable value of a tithe-ret:t charge, the estimated annual 
value of which is £884 per annum, when the rates amount to 3«. in the 
pound. 

III. 

1. Shew from first principles how to divide one fraction by another. 

*Trove that the fraction is greater thca f and leaf than 

Simplify 

*r+A®''‘ldx8 15* 

2f. &pre88 . 

(*) (J+f)£+(|+i)s.+(J+|)d. os the decimal of £1. 

80 bancs aa the dedmal of a guinea, £1 being equivaleiit to 

25 fiesM 



J. 7 Af 


0x5 
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3M: 

^' 0. A Am contiBctt to porfonn a piece work in 00 dayt, and 
Unmei^ately employs npon it 30 jnen; at end of 48 days the work it 
only half done; require4 the additional number of men neeessaiy to 
filial the contract. • 

A The price of posting in (Germany being flozins per German 
mile, which ==4} English miles; find the cost in Engluh money of 
posting 381 English miles in Germany. 

£1 English =25*4 French francs y 3'75 francs =105 krentzers; 
60 krentzers =1 florin, f 

5. A can do a piece of work in 12 hours, ^ in 4 hours, and C in S 
hours. A, B and C all work together for half an hour, when A leaves 
ofl; How long will it take B and C to finish the piece of wefirk t 

6. Explain the method oi pointing in extracting the square root of a 
whole number, and also of a decimal 

(a) The surface of a cube is 8(}'64 square feet, find the length of 

its edge. 

(0) Given that the square of 10129 is 102500641, find the square 
of ^91203 without going through the operation of squaring. ^ 

(y) Given that the square root of 105625 13 825, find that of 
10582009. 

7» Define Present Worth. A person invests the Present Worth of 
£30192 (due 6 months hence at 4 per oent. per annum) in the 3 per cent. 
Consols at 92|. What will be his half yearly dividends after the 
deduction of an Income Tax of U. 4d, in the £. ? 

8. If aouhic foot of-marble^ weigh 2716 times as much as a cubic 
fisot of water, find the weight of a block of marble 9 ft. 6 in. long, 2 ft. 
din. broad, 2 ft. tluck, supposing a oubic foot of weter to w’eigh lOOOoz. 

& A bankrupt has book-debts equal in amount to bis liabilities, but 
on £8000 of them he can only c'ccover 18r. 4^. in the pound, and tl'e 
oxpeaces of the bankruptcy are 5 per cent* on the book-debts; if he pay 
13r. in Ihe pound what is the amount of his liabilities ? 

10. A publisher wishes to net 14«. for each eopy^f a work; what 
piioe should he piit upon it so as to be able to allow the unde 30 per cent. 
lUicount? 

**11. A man, baying goods, by means of fidse scales de^uda to tho 
mtiPBtof 16 pw cent, and 16 per cent, in selling; find his whole 
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IZ, Whidk would I* the better inieetiaent» 8 per ee&t. ttool| et 87 
Bobject to an Income Tax of in the pound, or railway diareB at B290 
each, yielding annually X7< lor. clear C(f Ineome^Tdx I 

■ 

1. A stationer bought 40 reams of paper at 12«. Od. a ream, and 

60 reams at 15s. 6d. a ream; find the whole cost, and the average price 
per ream, and if the whole be sdld at 15s a ream, find the profitt * 

2. The following questions ore to be worl&d decimally, and the 
answers given in the decimel coinage:— 

(a) ^ A bankrupt's effects were wbrth £4265, and his estate paid 
three dtvideq^s of 2fl. 5c.; 1^. Ic. 8 m.; and 2fl. 9m. in the pound 
fiesp -itivcly; what was the whole loss sustained by his crediton? 

(^) Jf £2840. 7 fi. 5^ be due from London to Paris wheu £l is 
worth 25 francs, how much must he remitted when a guinea is worth 
27 francs? 

3. Three men, working 9 hoin a day, take 16 days to pave a road 
dl^yds. long and 30ft. broad; how many days will four men, two of 
whom work 8 hours, and two 10 hours a day, take to pave a road 
1575 yds. long, and 35 ft G in. broad ? 

4. - The areas of two cubes are respectively 5359*375 and 5*359375 
cnbic feet; find the difference of the lengths of their edges in inches. * 

5. A person bouglrt 4 Railway tickets to gp 60 miles. Two wen fi>r 

the 1st Clkss, one for the 2nd, and the fouikh a half first class ticket For 
wchild. The cost of a second class ticket f of that of a fin^ claM, 
and the whole sum was £1. lls. 8d. Find the price of each ticket, and 
the rate per mOe for ist Class. * 

6 . When are four quantities sud to be in proportion t Shew by 
mems of your definition that £191.12s. 64 /.: £5J. 10s.:: 365>day8 1 60 days 4 
and deduce the method of working the following question: 

If 3 workmen earn between them £191.12s. 6d. in a year, in whai .' 
tigio^ill they eari^£31.10s. ? , ^ . 

^ 7 . IVe Disco^t on a sum due one year hence at 5 per oriri* pflr ^ 

aimiim interest is kl5. What is the som I 

H 

8. If 8 variegated eilk scarfii, meamring each 3 ciiUta fa| bteadrimd 

9bi leiigth coetlOOniidicaa; what wIU aHlm ieuf 
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^ a cubit liride cost in termB of draminas, pafia^ cadau^ and cowry 
thclii?' 

1 niriica - 16 dramma^, 1 dramma ~ IG panas, !• pana = 4 caciniSj 

1 cacini ~ 20 cowry Bhclls. • 

9. A person invests a sum of money in dO'casks of sugar each con¬ 

taining 11 cwt. dqrs. 2lbs. at 17«- H.M. per owt., what price must he sell 
them at'after 6 inontlis to realise the same interest os he might have had 
.for his money at 4^ per cei^.? < 

10. It is agreed that the rent of a farm shall consist of a hxed sum 

together with the value of a certain number of bushels of wheat; when 
wheat is 50«. a quarter the rent is when wheat is G0.v. a quarter 

the rent is £2G0, w'hat will the rent be wlicn wheat is GOa'. a quarter ? 

11. A and B can do a pifce of work irl 10 days ; B and C in 16 days 
and A and C in 25 days; they all work at it for 4 days; A then leaves, 
and B and C go on for 5 days; B t^jen leaves: In how many days will 
C finish the work 7 

12. A ship's hold is 99 ft. long, 40 ft. broad, and 6 ft. deep, how 
many bales can be stowed in it each H ft. 0 in. long, 2 ft. 8 in, broad, and 
2 ft. G in. deep, leaving a gangway of 4 ft. broad ? 

4 

V. 

1. (a) The French metre being 39*37 in., how many yards are there 
in 3600 metres ? 

(^) S versts being - 2 miles, in what time will a man travel over 
2600 versts at the rate of 10 mi’es an hour ? 

2. State what fractions produce terminating decimals, and what 
produce recurring decimals. Explain the rea.son. 

Reduce to decimals the vulgar fractions I, jU, and add them; 
and divide their sum by •Q0003741 to two decimal placea 

3. A silversmith purchos^es a large dish weighing 80 oz., and forms it 

into 2 dozen of dessert-sporfhs, and one dozen of table-spoons. If tlie 
latter weigh 28 oz., wHiat is the weight of each dessert-spoon, and what is 
its value at of a penny per grain? «<. ar 

4. Add together J of g of £2. 6r., f of 3 guinea, *27 of jEI. ;«B«. 6rf., 
and 2*164 of £2,16#., and reduce the result to thedecuDol of 25 guineas. 

6. How mneh may a person who has an annual income of £840. 6fl. 
fpend per day, in order to save £63.9fl., 6c., 6| m. after paying an In* 
* eonia Tax of 16dL in the X.7 
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^ 4 .lOtWlOOOl 

G. ^ Fma the square root of#—— 


and the cube root of ‘OS. 


i • ^ 

F 7. . If a piece of work can be finished in 4.5^day8 by S.'J men, and if 
the men drop off by 7 at a time at the end of every 15 days, how long wUl 
it be before tiie work is finished 7 


8. Divide £1G084 among A, S, C and D ; so that A’s share : share 

G : 5; B's share ; C's share :: 2 : 3; and C s sharo : D'a share 4 ; 3. 

0. IV'hat is the cost of paperVor the walls^f a room ?J0ft. lonjj, 15 ft. 
i>raad, and 15 ft. high, the paper being 1 yds. wid*;, and its price 4|lrf. per 
yard? M'’hat would ho the cost for a room twice as long, twice (W broad, 
and twice us high, the paper twice os w>iJe, and costing twice oa much 
per yard before ? 

10. If wifon 2r> per cent. IS lo.st in grinding Avheat, a country haa to 
import ten million quarters, hut cun imuntuin itself on its ow'n produce if 
only 5 per lent, be losf, find the quantity of wheat grown in the country. 

11. How many flag-stones, each 5*70 ft. long and 4*15 ft. wide are 
required for paving a cloister which encloses a rectangular court 45’77 yds. 
long and 41 SKI yds. wide; the cloister being 12'45 ft. wide? 

*12. (a) A iiiAn wishing to invest X'KXK) in the 3 i>er cent, consols 
inquires the price of tl»c stock, and finds it to la* 8G j)cr cent,; ho delays 
the invc*8tmeiit however until the consols have risen to 87. What effect 
has the delay on hi.s income ? 

(/i) 'I’he value of money increases from 4 to 5 percent.; supposing 
this to have a corres])onding iufiucnce on the funds, how much oifglit the 
3 per cent, consols to sink ? 


VI. 


j. Explain our (hyrimal 83 ’stcm of arithmetic, and how it is that we 
are enabhrd willi digits to express any numla.’r,*howevcr great. 

2 . If 12 men or 18 boys cim do 2 a i>iece of work in hours, in 
whdt time will 11 men and i) boys do the rest,? • 


3. If Napoleons can be bought in London at'lG#. Gd. each, 4 Apd H 
tillers 17i grosedum can be obtained for each in Ik-rlin, where theisvn*. 
reign is worth 6 ^lalcrs 20 groschen, what sum would be gained ilpd&' 
each Ndjmlcon by the oi>eration? (1 tlialer—3U groscheiL) ^ 


y* 

ly 


4. The net rental of an estate, after deducting 7d. in the po' 
Ind>me tax, and 5 per cent on the remainder for the expenses of 
ing^ is £850. Sr. Bd., find the groos rental 


20 
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5. D*ffinc discount. If the discount on 4)S26. Bd. due at the end 
of a jfear and a half be £12. IC#., what i8*the rate of interest ? 

6. A has stock ih the -3 per .pent, consols which produces him £300 
annum. He wdl.s out one half at 92, and invests tins proceeds in the 
Soutli Devon Railway when a X/iO share is worth £23. Wliat. dividend 
per cent, per nniium ought the South Devon Railway to pay so that he 
may iJicimsc his income £50 pear annum by the operation ? 

7. A grain of pure gold can be drawn out into a wire 550 feet long; 
find thd cost of a wire of t^e same thickness which would ext<‘nd round 
the earth, .'wsuming the circuuiference of the earth to be 25,000 miles 
and the value of gold to be £4. 54-. per oz. troy. 

a (a) If 1,’ of li, an/l C -■ 2^ of R, find the ratio ofi.l to C. 


(ff) 

(y) 


Simplify ^ 

If 







Divide 10 030 by fA G i^n<\ 10«3*G l)y 5 10 and also by -00516, 


and prove each result by vulgar fractions. 


9. A shopkeeper buys ,1 cw-t of tea at -lx. 2(/. per lb , and mixes it 
with tea which cost him 2jf. 11^/. ])er lb. How- much of the latter must 
h^f add to the fonner that he may sell the mixture at 3#. iid. per lb., t.iul 
gain 20 ]>er cent, on his outlay? 


10. 4 ft. 4 m. being the nn‘a of a map which is laid down on the 

scale of an inch to a mile, required the mimher of ucix-s i-epre.sentcd. 


11. ^ (a) What musi he t)io market value of the 3 per cent, consol'^ 
in ord«T that after deducting an Income Tax of 1«. 4rf. in the pound, they 
may yield 4 per cent, interest?' 

(/^) After paying an Income Tax of 10 per cent, a person ha.s £125t» 
a year, find his gross iiu-oiue. * 

12. In an elect i(»n oP a member of parliament th of the constituency 
refused to vote, and of two candidates the one who is 8upi>orted by ’J-J th 
of tlic whole constituency Js returned by a majority of five, find Wic 
number of votes for each. ^ 


VII. 

1. Prove that 20 multiplied by 15 15 multiplied by 29. What if 

the difference between abstract and concrete luiiuhers ? 

I 

2, .On the roof of Co vent Garden Theatre there \vas a tank holding 
18 tons of water. Supposiog it cubical vrhat would have been its dimen¬ 
sions ? One cubic foot of water w’eighs 1000 or. 
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3. If it take S' to rc^ over two pages of a book contoiiuLg SP lines 
la each page, with an average of 10 words in a line, how many pages of 
another book can be read in 20' when ^ere are pQ lines in a page and 12 
words in a lipe ? 


4. Required the expense of painting the outside of a cubical box, 
whose edge is 3'5 ft., at 1*3#. per sq. yd. 

a. The wages of 25 men amount to X*76. 13#. 4rf. in 10 days, how 
many boys must work 24 days to receive X'K)3. 10#., the daily wages of 
the latter being one lialf those of the former ? ' 

0. If a bookseller gain '2 th of the prime cost of a book by selling it 
at 5#. Gd.,^whiit would be his gain per cdht. if he sold it at (>#. Pd.? 


7. Bnifisifls carpet is 21 ft. .vide, and costs 5#. per yd.; Kiddenninsto 

carpet is .3 ft. wide, and eost-s Ss. 4},d. per yd.; drugget is 4 ft. wide, and 

^1 * 

costs 2#. Gth i)er yd. riieve carpetings hu.t 10 yrs., (J yrs., and 3 yrs. 
resi>ectivcly; w hich is the cheapest au(f which the dearest in wear in the 


long run? 


H- (a) Sitnnlif\' J,* » and reduce to its lowest terrat 

/2i-^ of 1.!^ _ 1\ 1 

21/ I'V 

(J) F'ind the value of •! of 10#. Oj//.+ of 12#. 10]d.-4-11 of 
4'2.4#.8^rf;fmdof(:i, of IMl - ‘>f 11'02)-01. 


0. (a) A ]»ersnri inve.sting in the 4 per cei'ts. receives 5 per cent, for 
his monev : what is the price of sti>ck ? 

(i) IVlien the 3 per cent.s, are at 80, how* much stock must bt‘ 
.sold out to pay a bill i'GlK). 3#. Od. duo U months hence at 3 per cent, 
simple iiitciest? 


10. A merchant lias teas worth and 3#. G(/. ]»er Ib.^'spectively, 
whic^i he mixes in the proportion of 21b.s. rjf the latter to 1 lb. of fhc 
former. How much will he gain or lose per cent, by 'selling the mixture 
at 4#. ijd. per lb. ? 


11. A, and B .,et out from the same place in the same direetfolt^ 

A travels uniformly 18 miles per day, and affor 9 days turns and goes ^ 
bock as far as JS has travelled during those 9 days; he then tumo OgaiOi 
and Imrsuing his journey overtakes B at the end of 22| days aHer ^ " 
time they first set out. Shew that B uniformly travelled 10 miles «idty. 

10—2 
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12.( and C do ^th of a piece of work together in 24 days/ A does 
the same amount of vrork os B does in the s^ne time, liad either Aor B 
been absent, then the' t\^o otliersAvould have accoini>llshed ^th of the 
■work in 20 days. In wluit time can each separately do the work? 

. VIII. 

1. What is meant Ay reducing ono quantity to the fraciiuii of 

" another % « * 

(a) Wiuit fi-actisn is Is. C>]d. of 2y. 5d. ? and 5]; of 41? and of 
4j|d, of i)s. 7h/. ? and of X‘(;2. ].« 7.^d. of £■'> ? 

(P) It A he 21{ of Jf, anJ'jW he of C, anil 1) be of 6’, wliat 
fraction is A of I) ? " 

(7) If 25| of li 1,} of*(/( + 5 of .4),Yind two whole numbers whieli 
shall bear to each other tlie ratio of .4 to B. 

^ w 

2. A pound of silver i^ coined /nto HO sliillhigs, of which t>2 only are 
issued. If ID Imlf-crowns, and lo sixpenees are melted into bullion, and 
sent to the Mint to be reeuineil, what suui will be re-issued ? 

, .*1. A person roxvs a distance of II miles down a stream in 20 minutes, 
but without the aid of the Btrcam it would have taken him half an hohr; 
wlittt is tho rate «>1‘ the btrcam per hour? and how long would it take him 
to return against it ? 

4. Tlic shares in a speculation are X'H l.'J.v. A pei-son l)uys 77 shares 
when t^H’y are ut 4 per cent.* below par, and sells them at 1 per tent, 
pnunifiin, whai is his gain? 

.'i. A and li engage to do 'a piece of W(»rk for HO.v. A could do the 
W’ork alone in 4 days, and B ftv A days ; with the helj) of a boy it is coiir- 
pleti'd in 2 days ; how should tho money be divided ? 

0. A bill of £091) R.diie in such a time that i?00 would in the same 
timo amount to £Ut). Wliat discount should be allowed for rca<!y 
payment ? , • , 

7. If a clergyman commute hU tithes, valued at XoOO, for wheat, 

I)arley. and oats in equal portions, what quantity of each grain will lie 
receive, supposing the average price of wheat to he tif/., barley 3jt. 9rf., 
and of oats 2«, 9d. a bushel ? * 

• ^ 

^ In the above question what will'bc the value of his living when the 
ptiee of each grain is advanced 1;. per bushel ? 

8. A room 24 ft, 7 in. long, 20 ft. R in. broad, 15 ft. high, is to be 
papered; there is a door in it 6 ft. 6 in. by 3 ft., and 3 window:^ Mch 
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11 ft 0 in. by 2 ft. 10 in. Rcqui^d the cost of papering* the room at^. 4(f. 
^ per »q. yard. 

9, • How many times does •0009 of a sliilling exceed *0000003 of a 
shilling? iriiat numlwr will represent ]lC>'<Vi3/> grains when 4*(M)lft 
grains is the unit of weight ? Deteunino the heaviest unit for which 
*0061 ounces will be represented by an integer. 

10. (a) Extract the square roots of 10 010004 ; (2) ’027. 

(;?) Extract the cube roots 5I2‘70fi304C>h4 ; (2) 42;. 

(*/) The edges of a rectangular chest whit^i contains G4 euoic u.» 
are in the pTO[>ortion of 1, 2, 4; find thu^u'tual length of its edges. 

11, A shij> 40 miles from tho shor^ springs a leak which admits 32 
tons of waU;i*in J2 minutes. ttO tons wouUl^ suflico to sink her, hut the 

IhUip’s pumps can throw out 12 tons of water in an hour. Find the u\erage 
rate of sail wig so that sHie nUiy reach tho shore just as she begins to sink. 

12. J ill 2 days enn do as mucb as C in 3 Jays, and It in 5 days as 
much as r ill 4 d.iys ; wliat time would JJ require tohnisli a piece of W'ork 
which ^4 can do in 12 weeks? 

IX. 

1. M’rite down a rule for working examples—Isf, in Simple Fellow- 
shi]); 2iKi, in ('omjioiirid Fellow.ship. 

(u) A .ship worth XlJMiO being entirely lo.st, of wJn'eli J th belonged 
to A, Jtli to IJ, and the rebt to C; iind the lo.ss which each will systain ii 
she 1 ki insured for .flOBO. * 

I (.:<) .1 and B each invest a certain isifrn of money in a business. The 
sum which .4 invests is of that which B iiA'csts. At the end of 7 months 
A withdraw's ] ctf his^capital, and at the end of f) months B with iraws J 
<tf his. The profits at\he end of the year are XI32. 12#.; how' ought they 
to he divided ? 

•2. A person buys 3 lbs. of tea at 4.v. per lb., and mixes thcMii with 
6 lbs. of tea at 2;?. lOrf. \Fhat will 2 lbs. of Ills tea cost luin ? 

.3, A person contracts to make a railway ltl9 miles long in 1.'5 months. 
He employs 129 pjen, but after 3 months finds that he has only fini.shcd 
28 mile^. How* iimny men must he employ to finish it ivithin the time 
^ required ? • 

4. A pound troy of English standard gold, },}th8 fine, is worth £46. 
12«. 6d., find the value of a coin w'cighing 7 dwts. 11 gra. in which the 
per centage of fine gold is 92*4. 
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5. . A cistern has 3 pipes, A, J?, and Cj A and B can fill it in 3 aitd 4 
hours respectively; and C can empty it ii^l hour. II these pipes bo 
ojKtncd in order at 3, 4, (yid 5 o'clock, when will the cistern be empty? 

6. How many parcels of Gibs, and Gibs, each can n groct'r make out 
of a Iiogshead of sugar weighing 4 cwt, 3 qrs. 14 lbs,, so as to have tlve 
same nuinlKir of parcels of cucli sort ? 

7. (a) If the interest on 4.“2()4 for 20 days be 10.?. dd. what is the 

' rate per-cent, per annum? « • 

(^) In how manj' years will i,‘l)36.13#. 4rf amount to £1157.7«.4.]rf. 
at 4|{ per cent, per annum ? 

(•y) M’lmt must be the rate of interest in order tlmt the discount 
on £337. 7#. 71//. payable at the end of 3 years may be 1‘41. 10.vf 

8. Of UUbOin persons, 8«) (5(> per cenf^ can read and write; 58 89 per 
cent, can do neither; and the rest can only read; fmd the numbers in 

4 • 

each class. • « * 

y. If gold be beaten out so thin that an oz. avoird. will form a leaf of 
20 sq. yds., how many of thes(‘ leaves will make an inch tluek, tlie weight 
of^a cubic foot of g(»ld being 10 cwt. fl.j lbs.? 

10. A person bought good.s on tlie continent; the cost of freight dnd 
insurance wjis 15 per cent., and that of fluty K) per (!-ent. On^he original 
outlay; he was obliged to sell them at a loss f»fper eent.; Iwit if he had 
nuido £3 more of them he would Jiavc gained 1 per cent. W'hut was the 
originahoutlay ? 

11. * (a) If (10 guns firing five vound.s in 3 ininutos kill 350 men in IJ 
hours, ho'v m.-my guns firing V rounds in i> minutes w ill kill t)30 men in 
25 minutes at the same rate V 

(fi) If the Income Tax: be 7d. in the pound in the first half of the 
year, and in the jieeond, what is the net it/come of a gentleman 
wlu>b<‘ gross annual receipts are £1542. 10#. 6d. ? 

12. The expense of ccAstnlctiiig a railway is £'7,000,(X)0, of which 
^th part was borrowed (»n mortgage at 5 per cent, and the remaining ^ths 
was held in shares; what must be the average weekly rceeipts so as to 
pmy the shareholders 0 per cent., the exjieuses of working the railroad 
being 45 per cent of the gross receipts? 


X. 

1. Explain the terms Par of Exchange, Uourse of Exchange, Simple 
•od Compound Arbitration. 
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• • 

The exchange between«Loadloii and Paris is 26*5 franca pqf pound 

sterling; between Paris anl Amsterdam is 117 francs for 55 florina; be¬ 
tween Amsterdam and Hamburgh iatl florinafor 13 marks; what is the 
cxcliange Ifctween London and Hamburgh ? 

2. (a) Find a sum of money which shall be the same fraction of 
i:69. 6rf, that 2 ewt. 2 qra. 10 lbs. is of Of? cwt. 1 qr, ^ 

(f5) Reduce O^d. to the decimal of half-a-guinea; of £1; of 

£1000; of .t OOOWl. • , 

(-)) Divide 1255 by 1*004; 12-55 by 100^; 012550 by *1004000; 
and multiply ’123 by 3*4343. 

(a) What sum must J bequAth to H so that I! may receive 
£'1000, After n legacy duty of I() jK‘r cent, has l«*en deducted ? 

(d) In what time u ill* X‘2500 douhb' itself at 4 jkt cent, simple 
interest ? 

(',)• SluMv tlxif the*interest oliUiined investing a sum of money 
in the 3 per Cent.s. at 02* is to tho interest obtained by investing the 
-ume sum in the .‘U ptr (.'eiits. at 03.1, as 34 is to 35. 

4. If the jfrice of loo hricks, of which tho length, breadth, and thick- 
Hicas are It?, 0, and 10 in. resjieetividy, be 5#. 4d., what will be the priSe of 
1)700 ])rick-s wltielj are one*ftnirth less in every dimension? 

5. A contractor sends in a tender of i’.'itMM) for n certain work ; a 

•■'c<.’ond .solids in a tender of X'4H50, hut stipulnto.s to he. paid £.500 every 
three months; find the difference of tliv tenders, .sufiposing the w'ork in 
holh cases to be finished in two years, and money to be worth 4*jW!r cent, 
simple intere.st. ^ , 

0. A railway train travels 27 miles jkt lionr, including stoppages, 
and 30 miles per hour when it does not slop; in uhat distance \. ill it lose 
2(/ by stopping? % 

7. If 2 boys and 1 man do a piece of work in 4 hours, and 2 men and 
I boy CAR do the same in 3 hours; fim^ in what time a man, a hoy, and 
a*'inaa and a boy together, respectively, cad,do the sarnt. 

0. A field is 300 yds. long and 200 yds. broad :»find the distance from 
comer to comer. ^ If a belt of trees 30 ydj*. wide be planted round it, find 
the area of the interior space, 

0, **A boy can buy at a fruiterer’s either 2 cocoa-nuts, or 12 dd;ten 
fillicrts. He buys the cocoa-nuts, and then commences a serica of ex* 
changes, obtaining 5 pears for a cocoa-nut, 5 apples for 2 pears, 2 onmges 
for 3* apples, 21 hazel-nuts for an orange, 2 filberts for 5 hazel-nuts; is 
he better or worse off than if be liad bought the filberts at the fruiterers 
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10. ^ A RTOcer buys 48 lbs. of coffee at J.0d. a lb., and mixes it with 

12 Iba. of chicory whicli cost him Ad. ; what will be his gain per cent, 
if ho sell it at 13^. x>cr lb. J • 

11. Capital originally invested so as to yield an annuaf incorao of 
X4500 at the rate of 4.1 per cent, i.s re-invested at *» i)Ct cent., and then 
divided among 3 persons in shares which are as 4, 7 and 1). IVliat is the 
yearly income of each ? 

• 12. Riding a j«mmey of427 miles inhf town, I meet the coach, which 

left town at the same moment that I started from home {7 o’clock), at the 
18th milestone from town. Supposing that it travels 10 miles an hour, 
determine the hour when we meef. and the. time wlieu (nroeecJini? at the 
same rate as before) I .shall reach London. 

XI. 

t 

1. M''hat is meant by discountijig a bill?* M'llat is mearft by the 
“three days of grace"? 

What does a Ranker gain by discounting on July 1st a bill of XloO 
dated May 22iid at 3 months at 4,‘ p(T cent ? 

2. (a) A lb. of powder costs .^.v, and the charge for a gun is 2^ 
drams, how many shots will <>.v. Od. worth of jiowder l’uini>h ? 

(p) IVheat being lil-v. a ijr., calculate its jirice pi-r hectolitre in 
Frcncli money, sup[>osing a hectolitre 22 gallons, and the cxcliange 
to 1)0 X'l = 2o fr. 30 e. * 

3. A cube contAin.s 2’370 cubic yds. How many linear feet are there 
in (1) an edge, (2) a diagotuA ? laid what is the area of one of its faces ? 

4. The cost of publishing *1000 copies of an Kngli.sh work in t%vo 
volumes is 600 guineas. What is tlie cost of juiblisliing l.'jOt) copies of a 
Fri'iich translation of it in^^hree volumes, each voluine of the translation 
costing iks much as a volume of the original ? 

6. Of two men, one works regularly 7 hours each day in the Aveck’, 
the other doe.s no work 2 days in the week, but endeavours to make up 
by working 3 hours jier day for 2 days, and 12 hours ]>er day for the 
other two; how many days according to his rate of worl^iiocs the former 
gain in a year ? ^, 

C. Af B and C liaving equal .shares in a ship, sell respectively one- 
half, one-third, and ono-quarter of their shares to i>, who dies and leav^ 
his sliare equally among them. If H’s and Cs interest in the sbipj>e 
jChen worth £7732. Ijr. Qd. what is tlie value of ^4 s share ? 
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7. Tho diSbrcDce betwqpn the interest of a certain sum for 4>ne year, 

and the discount on the emiuc sum due a year Jiencc at 5 per cent, is i,*! ; 
iind the sum. • • 

8. Hhw many deni planks eaclilOft. Ion", 11 in, wide, and 21 in. 
thick are required to plank a hoor 20 ft. 2 in. wide, and Ion;:;;; and 
what is the cost of tlie tiinia'r ut i.7 per load of 50 cubic feqt, and £1 
I)cr load for .siiwing and carting ? 

0. Tho solid contents of aspiiore bein;^ ^ of of a cuho, the side 
of which is tlie radius of the si)here, and a chbic l‘tK>t of iron weighing 
450lbs; find the diameter (in inches and tenths of an inch) of a 08lb. 
connon-hal], 

10. T^c distance from AioB is 12 miles, 2 miles of which is uphill, 
and •{ downhill ; find the difference betwcl'ii the times in ^^hich a person 
would ride fro in A p>7ipnd hack again respectively supposing his pace 
uphill to be 4 miles, downhill .5 miles, ahd on level ground 10 miles 
I>er hour. 

11. Af wliat time betweioi 11 and 12 o’clock are tho hour and 
minute-hands of a watch 1st together, 2nd at right angles, Ilrd dii;pctly 
opposite ? 

12. I have shares amounting to f, th of .'i property worth £120. 14 t. Irf., 
and after purchie^ing additional shares worth'^tHof own, I sell 

of my whole intcrc‘'t in the projaTty. M'liat I left, and wliut 

is it worth? J'Ixprcss both rc.sults in decimals. 

Xll.^ • 

1. \Vliat is the ge neral objirt of a^qiiestion in the Rule ■ f Three? 
flow does the Direct llulo of 'fliree differ from the Inverse? How does 
Simple Projiortion Jliffer from Compound Proportion ? 

(a) If a garrison of (»00 men have provisions for 5 weeks, allowing 
ejach man 12o7>. per day, how many iiicn oan be mainttyned for 10 weeks 
by the sfune quantity, if each man is limited to 8 oz. a day ? 

(p) If a certain number of workmen can do a piece of work in 
25 days, in what’time will of that number of men do a piece of work 
twice as gr(‘at, supposing 2 of the first set can do as much work i|i an 
hour as 3 of the second set can do in 1 1 hours, and tliat the second aet 
work half as long a day os the first set ? 

2. The amount of a certain sum with simple interest for 20 years la 
£395. 9«. and with simple interest for 10 years more is £461. 7#* 2(1, fin^ 
the sum, and the rate per cent per annum at which interest is reckoned. 
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8. Find the squares of 1039081 and 328770; and divide the greater 
result hy the Icsh, to the first significant figure tn the decimal places. 

4. If one watch loses ai.d another gains at the rate of 1 min. a day, and 
they arc both set at noon on Monday, what time will be indicaicd by the 
hitter, when tlie former points to 10 h. 40^*j min. p.m. on the following 
Saturday,? 

.*>. The area of one end of a cubical cistern i'^ 12}^ ft.; express its 
fttpacity iq feet and iiu-hes. Supposing it j»roviiled with two spouts which 
would fill it in 10 and »2 minutes respectively, and with a tap which 
would empty it in J.> minutes; wliat portion of it will be filled by leaving 
all three open for 5 mimile.s? 

0. A merchant sells a certain quantity of corn at a quarttr ; the 
purchaser on selling again at a rise of 2.y. u quarter realizes’A’15 by the 
transaction; how many quarters were sold ? 

7. If A poaai'ss Jth ]»aj t of-a ship, whoso value is I'lJr.OO, niul /i 1 of the 
remainder, what should tin; tliird yiartncr (' pay them for their joint shaios 
to make a profit of 10 jkt cent, by Ids purch:i.so ? 

8. A person bu^'s 10(»0 r^rs of wlx at at .'iJv per quarter ; lie keeps it 
7 m6nth», during which time it Josc^ m quantity lM per cent.; if money 
be worth 5 per cent, and hLs incidental e.xpenses be what docs he 
gain or lose by selling the wheat at 5[t? a quarter? 

9. can mow 2.1 acres in 4tj days, and B 2,1 acres in .3’ days ; they 
mow together a field of 10 acres, JIow long will it take them to do it, 
and how 4.iany aere.s will each mow ? 

10. 1 kilnirminme --10 lii“etogrammcs - 100 deeagrammes - lOoO 

grammes. Find the value of 57 kilogr. 8 doeagv. 4 gram, of any article 
which cost X‘T7 5 fl. 7 c*. per Edlognimme. F.xpress the re.sult in tlie 
Knglish coinage? < t 

11. The first of six boys can copy 3 linos as soon as the second can 
copy 2; the second 6 as soon os the third 0; the third 7 as soon as the 
fourth 8; the fourth 9 as soon as the fifth 10; ami tlio fifth 15 fis soon a.*: 
the sixth 14; how njany Ihies will tlie si.vtli copy wdiilst the first is 
copying H15 lines? 

12. A company is formed in which the liability f»f each partner is 
Hnuted to the amount of his shares. There are 500 shaves of X'lO.cach ; 
after 3 calls have been mode of X‘2 on a share, it is found ^hat the concern 
is aTailure, and its affairs are wound up. At this yn'riod its assets amount 
to £10217.0«. 0^ d, and ks liabilities to £15703. Htt. Od. How much will 
the company be able to pay in the pound after all the remaining calls are 
paid up I 
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T. 

1. SifFW hovf to divide 4 things of the Ramc Mze and material among 3 ohiI> 
dren, i4, H, and by merely breaLing ong of the four, and so lltat share sha^ 

2 6 1 iJ# 7 3 

be T +*?; + of a whole one, /f’s share - + -fof a whole out*, and t"s shan 

6 b ^ ^ o lu 20 

the remainder. • 

2. A person onyil^ws 26 men, and 20 women, who work respectively 12 and 
10 huuA a-day dining days of the week* and iialf time on the remaining 
day; each man receives lid., and eacli woman 2t/. an hour. What is the whole 
expense of labour during a year? (a year - 52 weeks). 

3. If 144 men can dijr a treneh 40yd8. lonfr, 1 ft* filn. broad, and 4Bft. deep, in 

3 days of 10 hours each ; how long must another trench 6 ft. deep and 2 ft. 3tn. 

broad be, in order that 51 men may dig it in 1,5 days of f)hours each f 

4. Explain ifliat is meant by compound interest. What is the difference be* 
tween the simple and compound interest of X',‘M,6. .V/ , for 2 years, at .'J'6 per eenl.l 

,5. The length of a rectangular field which contnins 2 acres, .2 roods, .6 poles, u 
161 yards, if m., fiml >ta brtjadiii. ^ 

s • 6()y0‘6l2 

6. Which i' the greater v'^2 or Kind the culic root of ,, I*-' . 

o5o:jtf 

7. What is the wortli of 16 Ihs. of a mfxtiir^ of lea winch contains ,5ji parts ol 

black worth H,/. per ih., and 4^ parts of fjreen worth (m. per lb., and Qjf parts el 
orange trekoe worth 3*. (id, per lb. ? • 

B. Kind the e(f\ 4 ated time of payment of X200 due 14 raeatlli and oi 

£,3(X) due 19 monilis hcncc; and determine the*pre8tint value oi^r^ke whole sum 
(supposed to be due at the equated time) allowing 3^ per cent, simple interest. 

9. &>upposing tiic supply from CaiifBrnia*tn become so great that the market 
price of gold decriMscs in the ratio of 7 : 6, ^hat would lt«t the alrsolute lose sua- 
tained by a fumlhohlcr upon every £VX) which waif paid off at par, if he had 
bought in beforefthc depreciation took place, when the price of stock was at 89|t 

10. A ))er*><^n buys tea at 6s. a lb, and also some at 4m. a lb. Jn what propor* 
tiovs*must he mu them, so that selluig his tea at 6a. 3d. a lb,, he iitay gains20 pet 
cent, on each (b. sold ? 

11. Find the cost of papering a room 10ft. Sin. wide, r4ft. 4in.long, and 13}ff« 

high,'with piper 2| ft. wide, which costs IL. per piece of 12 yards; the windowf^ 
and parts not requiring paper, making up a sixth of the whole suriace. . ^ 
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12. A certUin sum produces an annual income of £200 when invested in the 
3 per cent * consols, and of £2o0 when invested in railway 4 per cent, preference 
shares at par. lietiuired the sum invested, and the price of coasols. 


II. 

1. F.x(!^ain the method of polntini' in extracting the square roots of whole 

numbers and decimals. Finil ^ tliree places 

del inmls, v'(''>72‘l409tj). *• 

2. What kinds of questisns can be solved by means of the Hide of Thrcel 
Disting'uisb bctwixm tbu llule or'J'bieo Diicct, Inverse, and Double. 

3. A bankrupt pays C>/1, 7c. 5m. m'lbe £, whut ought a creditor to receive on 

adebtof £1020. 7//.5C. » ‘ 

4. A person, after paying from J[iis rental 7rf. ii. the £. for income'-tax, and 31 
per cent, on a mortgage of £4000, has £15t)0. 13«. id. remaining: what was his 
rentan 

5. On the price of 25 vnls., iiought at' 3.'. a vol., the bidder is allowed 5 per 
cent; on that of 12 oihef., at .5r. 3</. a vol., 7^ per cent.; 21 per cent, of the 
auction-duty m aUo paid by ibe purchaser: wliat will the books cost 1 

6. A person buj.s 3.1 cwt. of tea at 5r. dVf. per lb. and 4,1 ewt. of tea at 3c. 3ld. 
per lb.7 and mixes them; he sells .5 cwt. at 4s. 6d. per lb.: at what rate per lb.‘ 
must lie sell the remainder so as to gain 2o per cent, on his mitluK '> 

7. If 2 cub. in. of iron weigh as much as 1.5cub. in. of water, and a cub. ft. of 
water weigh 1000 oz.; find the w'eight of a cubic yard of iron. 

8. Three liorses do the same work as 5 ponies, and 12 horses can just draw a 
Certain loadt^^how many ponies would be rieee.ssai y to draw' half the loud ] 

9. A uiier doing j ths of a piece of work in 30 days, culls to his assistance li, 
end together they fiinsii it in ti diiys; it. what time would each do it sepur,Uely 7 

10. \\ hat Is the difrerence belwii;.! luttrest and Discount ? 

A jwrsou purchased laud nt £00 am. £50 per acre respectively ; the former lie 
let at £2, and the latter at £2. 2.f. per acre per annum : find the rate of interest he 
ubtained in each ease, and the advantage* of the second pureliase over the Hr.st. 

11. In a certain lake the tip of a bud of lotus was seen a span above the Hur* 
face of tlie water. Forced by the vMnd it gradually advanced, and was hubrneiged* 
at a distance of two cubits, (himpute the depth of the water. 

12. A, Ii, and C are partners; .4 receives I profits, and Ii twice as much as C, 
find the cnpital of C, A*s income being diminished £40 by a full of per cent, in 
the rale of profit. 

13. * A man expends £UKK) in the purchase of Great Xug^pt shares ol £5 
when'^hey are at 2 pixmmnn, and X-Vh) in the purchase of .\gua Frias of £2, when 
they are at j discount, he sells out again when the Nuggets fall to par, and the 
Affua Trias rue to 3 premium, \ybat does be gam or lose after payiug the broker 
4 tjler cent, on all the money which passes through hu hands? 
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III. 


1. Define a Vulgar PraAion. How many kinds of’Vulffar Fractious are there ? 
Shew that multiplying' the nuincrator of a fractioA Ity any number is the same in 
effect os dividing the denominator by it. 


Simplify 

( 1 ) 




7 

U 



(2) X*105^3-7J. 

bi 11.U2R * 


2. If 1 Ih. Avoirdupois be njiMvaletit to 7fK)0 grraius Troy, and 66 shillings 

weigh 1II). '1 roy, find the Milue ol 2ll avuii;;^lii|>ou> oiinees of stiver. Si 

3. ^ geiuleman dying leaves propeify worth X'23,UK) among 3 sons and 4 
daughter.'', yincting that the .si^ns shall Imvu uhkc ^ mure than tlicir eldest sister, 
wlio sliould have £3(X) more tliau either of hef younger sisters, they sharing alike. 
How much did eaeb ^et > 

4. Pind nt what rate simple iiiteiejjt a sum af money would amount in 2 years 
to the same us at 4 pei cent, eompound interest. 


(1) The edge of a cubieal beam is 111 inchts; what is the edge of one contain* 
Hig 8 times a-' mm h ' 

(2) Find the s>iJ<j of a sijiiare fiebl eontiiiiiing 2nc. 121 yds. • 

6. If r) men nml 7 boys cun reap a field of corn of 12.) neren in 1.7 days, in how 
mmiy days will ifl men and 3 bojs reap a held ot corn of 7.7 acres, each boya 
work being Ij of a man' 

7, A person inve'.l.s, X'Xi'i lt'>. in the 3 per at 77, and when the funds 

have fallen 1 per rent, lie iran^ft rs bis capinl to the 4 per cents, at 97; find tho 
alteration in Ins iniome. * 


8. lin-b i.s the moie profit.ible investment the purrdiase of 3 per cent, con¬ 
sols at £^Xj, or the piireha.*)* of simre.. m insurance olhee at £227 per share, 
the annual divideml on a share being £7. 

9. If the wholesale dealer wdl to a retailer at 10 per rent, jirofit, au'' the retailer 
sell to the coii-umer ;i4 73 i)er leiil. profit, what pn^mrtioii ol tlic pric** paid by tlio 
consumer is profit f 

1(1. I iiid the, area ol a court-yard 9 yd|. 2 ft. () in. in length, and 7 yds. 1 ft. 6 in, 
•«n breadth, by duodecimals, and explain your iftetbod of operatioru 

11. A winc-mertliant jiays £70 lor a pipe of win^, aruS bottles it off into an 
equal number of quait, pint, and half-pint bottles. How many do/eti of each haa 
he, and at what ni%st he sell tl per dozen to gam 17 per cent, on Ins outlay 1 

12. With a'^'^illon of ruin which cost ITn. a man mixes a quart of water, and 
thon’sclls it for Km. a gallon: with a gallon of gin at IH. he mixes 2^ pints of 
water and sells V at I2ii. a gallon: ami with a gallon of brandy which coat 22i. 
Jic mixes 3 pints of water, and then stll-s it for 23*. a gallon; how much docs he 
gain,per cent, supposing him to sell twice as much rum os gin, and twice as mueb 
gin as brandy I 
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• IV. 

• 

!• Find the square root of •000961, and prove the cnrrertneM ni the result 
obtained. What js the leng^tb in inclies of the side of a cubical boi: which contains 
*0(XX)27 cubic yards? 

2. State the rules for multiplication and division of derimals. Divide 2*50892806 
by 92’410J5 to four places ut decimals, and bhew by fractions that ttie result is 
correct. * 

3. Define interest, simple and compound, present worth, and discount. 

^ (1) W'liuf Mini of money k it at 5 per cent, simple intere.9t for 3 years wilt 

amount to £828^ i 

(2) Find the prt»ent worth on £487. 5/?. 2c. 5m. due 175 days hence at 3'75 
per cent, per annum. 

4. A tenant holds a farm of 350 acres, subject to a tar of 3i. G<i- per acr'* and a 
coin-rent of 100qrs. of wheat, barley, oats, and.,beans respect!velv. Find the 
amount of his rent when the averaire pneos of wheat, barley, oats, and beaiia {ler 
quarter arc 38#. JW., 27 .m. 4f/., 17,<. 4ti., unil 33*. lOd. rcspeclr ely. 

5. It is observed that 20 men, all of equal streiifrth, build a wall 15fl. high, 
soft, long, in 60 ihiys, ami 35 others, also of eqnal streiigtfi, huihl u wall 20 ft. high, 
and 40ft. long, in 04 days; what is the ratio of the strength ot the nieti of the two 
Claeses I 

6. ‘‘Wh.it ought to be the value of £Ui5 in the 4j per cents., when the 3 jver 
cents, are at 97^ ? 

7. Standard gold being coined at the rate of £3. 17#. lO.t.if. per oy., what is the 
least iiumhcr of ounces tliat ean he coined into an exact nun)l>er of sovereigns? 

B. A person transfers £5000 from (lie 3| per cents. ai 98 to the 3 |)cr cents, jt 
94'. how much of the latter wib he hold, and what will tic the difference in 
his income ? 

9. Out of £4. 7s. 6<i,* one-th 'd is,paid to .1, and one—eventh to B; after tins 

4 . 

--j-ths of the reoMdlktler is paid tu .4, and the rest to il: find the sums respectively 
received by A and /I. 

10. A ]>orti()n of a church-roof 63(1. long, and 27 ft. broad, i.s to lie re-ltadcd. 

Tlie old lead runs 8lb. Ui the square intended that the new lead should 

only l>e7Albs. What quantity of saved, and how much will it be 

worth at 2^d. per jxmml! ' 

11. A bankrupt owes £2087, of which £235 are due to A, £325 to B, £525 to 
C, and the rest to D. llow much must he pay in the pound th,»t D‘s receipts may 
be what C’s ought to h.ive been, ami how much will his oUier creditors have each to 
receiw* 1 

12... A is twice, and B is just one and a half times as good a workman as C. The 
tbree'work togetlier for two days, and then .4 works on alone fur half a day, and B 
for one day. How long would it have token A and C together to complete as much 
jUdhe three will havo thus performed 1 
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1. A man whose wechly^eorntnge are 17«. Hd. saves ft fifth part of that sum 
every fortnight. In whal tirni' will hr hajfe saved 5^ guineas 1 

2. Disunguish hvlwt'vn alMtraot and concrete numbers. What is the difTereoct 
between 65#. diMded by 15#., and 65s, divided by 15? 

3. 15cwt. of rhecKp is divided amongst 66 men, and 104 women, on the con¬ 
dition that each man is to have twice as much aa each woman; how much will each 
have ? 

4. A rectangular pile of wood'Ws 12 yds. higt^and 10 brund, find the number^if 
oblong pu ers 18 ft. lotiR, 8 m. broad, and 4 in. de» p contained in it, si/^>pusing the 
cost of covering the pile witli matting at 4d. jKir siniare foot to be JC87, 

5. A person bought 23, 24,and 25 quarters of wlieat at 38*., 3!lh.,and 40*. pere 
quarter re«.pecuvi‘iy, and mixes tliern ; at price |mt quarlcr must he sell the 
rnixturc*to gam 20 per cent, by the purchase ? 

6. A person having £'2200. per cent. con*ols sells out .at 97 ^; and invests tho 

proceeds of the *.ale in a ilailwny Slock paying 4j l*er cent, at 05; find the nltera- 
lion m III* income. • * , 

7. iloughl cloth at 0 uumths credit %r 21#. j»er yd.; how murh per yd. should 
I be allowed for present jiayment, intcicst being reckotieilai 4 per cent, per annum’ 

8. How' much cotton 4 ft. wide nt Iht. per square ft. must lie given in exchange 
for 34*45 metres of l i'iiich ...ilk j of a yd. wide .at 4 francs per square metre, 
£1 l>cmg worth 25’1.') francs, and the metre being 3W*37 incites ? 

9. Kxphim ilua method of poiuimg in the extraction of the cube root of 
decimals. 

Find the square root of ' und the cube root of 423.j(il’751. 

10. The produce of th*-' Incoinc-'lnx at in ific pound is i,‘52.5^i0. What 
would be the g.iiii to the revenue if the tax were at the rule of .3 per cent.# 

11 . Tv,o clocks point to 2 o’clock, at t^e sasne instiirit; one lo'.e.s 7" and the 
ether gains 8" in 21 Imurv; when will one b^ half an hour before tb“ other, and 
what time will cacli ch'ck <.hew ’ ^ 

12. A persKm giy-'s KM) guineas for a pipe of wine, which rontaiuv 52 do«en 
liottles; what does his #ine cost him a dozen if be li,* to keep it ten years in bottle, 
and 4 ]>er coat, simple interest be allowed on the outlay 1 

vi! • 

• * 

1. (l) Divide 7244*3 by •0tyt')l7, and prove die correatness of the result. 

1-) iind the Value of - (^ 'i + + —r 

^ 7 \ .3o 5.*/ .JJi5 

{^X Simplify4tbc expression 

16^12^ ^ ~ (fl°^2l'~'3) 

5 3.1 

T4“7°^2 
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2. Dlvkie^6 miles, 20 poles, 3 yds., 6 in. by 3, and express the result in furlongs. 

A ^person purcliaMiS jL* 100U. 3 per cent, consols at 96J, and sells out again 
when they have sunk to ; liow much docs he lose tiy the transartion 7 

4. A legacy of £1.VX) is leTt to three'ilulividualH in the proportions ofl, 2, and 
3; hnd the sums received by each after deducting the legacy duty ol lO'per cent. 

6. Find the discount on £237- lOx. due 4 months hence, at 4 per cent, simple 
interest. What would lie the amount of the error in the above case if interest 
were taken insteiid of discount, and in wiuiAe favoui would the error be ! 

6. lloiv mudi Kngli»h cloth, 1^ yds. wide,,it 2s. bd. per sq. ft., must be given 
for lOmetreii of French velvet, ^ of a metre wide, at 10*. per sq. metre 7 

7. A person sells out uf'tlie 3 per ctMits. at !)b, and invests Ids money in Had' 
way 5 per cent, slock, lly this meuns his income is increased 60 per cent. Find 
the price of llie railway stock. 

8. The cost of carpeting a room twice as long ns it was broad at 5i. a sq. yd. 
amounted to £8. 2i. bd.; and the. painting oi the walls at 9ii. u m|. ^d, amounltd 
to £2. 125. bd. Tind tlie height of the room. 

f). Ilow much ought the price ot the three per cent, consols to sink below par, 
in order that a broker may be enabled to obtain four per cent, on money ? 

10 Shew tiiat v2 l:es between and ; e\tract the cube root of (j6'91i21u76 

cubicTect, and reduce the result to inches. 

11. A rniin purchusts i,‘70f) stock in the 3 per cent, enn^ols at 941, and alsn 
invests JL’386 m the purchase of Kussi.iti 5 pt r cent, stock at 97,^; how rmi< h ■slot k 
has bo standing in hw ii.init )! If he sells out of the 3 jier cenu. at 9r) .iml oat of the 
5 per cents, at fkij, does lie gain or lose liy the transaction, and liow much { 

12. A grocer bu>s cofFcc at^lhc ri* e of £8. 1(>5. per ewt nnd chicory at £2. 1<V«. 
per cwt., tjnd ndxes them in the proportion of 5 parts chicory to 7 cotfec; at what 
rate must he sell the udxture so os to ^ain £1G^ per cent, cii Ins outlay ! 


yn. 


1. Which is cheapest, an article that costs ir>x. nnd wdi last 9 moiulis, or one 
wbirh casts 125. and will last 7 months! liow much will be saved in 3 yrs, S'lwks, 
(1 year** 52wks.), not calculating intevst, by constantly using the cheaper one’ 


1,1 3 

■ . «f 

(1) Findthu value of' (2) of 


(3) Ijtpresa ‘O decimals. 


2 1 
3 4 


i..fr7*TT\ 

• \.i0 3 .5/ 


of 2Hhiliings. 


3, Gttnter'c chain is four poles long, and divided into IfX) links. Shew that 
nquaix; links may he converted into acres by moving the decimal point five places 
to tlio left. {N. H. IbO square poles ■ 1 acre.} 
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4. A pays B a debt a year be^rc it ia due, mercantile dMCaunt b4$ng allowed. 
]f B bad waited for payment till tAe end of the year, be would then, inunty beitit; 

} Bupfioaed to produce 6 per centf intereat, biivo been £5 Mcher than by the actual 
arraugement. Determine the amount of ^'8 debt • 

5. A and B can perform a piece of work in 10 days, A and C in 12 dayi^, and 
B and C in IG days. In what time would they do it oeparately J 

G. Hiivint; given tliat 12-'i Italian I>ie male 2.3 Koinan srndi, and (liut 2001 
Bonmu ficudi make 123(K1 Aubtriuu zwanzigers; find bow many Itiiluui liie make 

lUO Au^ti i'an zwunzigeni. '* ^ 

* • 

7. A person has 4 houses, the iiulttHl values of wV>eh amount to XIB40. The 
value of the fii-.t hoiiBO is two-tiiiuN of tlio Heeond, tliut of the M'eoiid is lhree>fourtba 
of the iliiitl, and the value of the tJiird h> hvi^sixths of the foiiith house j find the 
value of ejeh. • 

b. At W’ha\rate percent, simp^ interest will 3Ad. priKluce 3 ^a. interest in 33^ 
|1 yours t 

t>. If Cipvernmorit aUiAv land-tax to hi- redeviiiod for so umch slnek in llio 3 per 
rout.'eon sols us will pioduee a viai'ly imionie lan:'*r by one-tenth pari than the 
yc'.irly tux redeemtd, what Mtni of money slerlini; muHt he invested in stork in ordor 
to redeem a l.ind-tax of X'2. (u. Bd. per annum j consols being at flOtj percent., 
inclusive of brokerage 1 

*10. F.xiract the cube, root of 7311801H7720. * 

11. A man buysJa flock of sbeep consisting of 117 f(»r X108; he loses .3, and 
finds 18 olliCTs in sin'li h.id ('oodition that lie* i- obliged to sell tlieui for 4 slnilings 
ijpiece lo's thim tliey cost hun ; at how iniicli per hi-ml imisf lie sell thi'reiniiindcr, 
in Older lh.it. hi; may, on the'whole, gam X.'j hy tin Irniisactioii t 

12. room 27 7 tt. long, I't-Vift. wide, and 12 1ft. higli, in hung vaitli paper 

2'7 ft. wide; Hud the cost of the ]uper at Ir. 3d. a yaid, * 


VIIL . 

• 

1. Shew how to change a vulgar fraction into a decimal, and prove that tliO 
decimal will termioate or recur according to tiie form of the denominator of thQ 

• . . 1<2 

fraction In its low'cst terms. ^Vhich sort wiW the fraction -nr produce! 

^ * p«jO 


3 


2. Add together - of 4a. Id., 2 3.7 of 1«. and *2375 of XI; and n*duco tlio 
result to the decimal of half a guinea. 

3. £tttract the Iqiiare root of *142857 of 3^ square yards. andexprcM in inebea 
the cube root of 41*421736 solid feet. 


,4. If the sum of Xl,200 lie put out at 10 per rent, per annum compound 
interest, and interest paid half-yearly, to what will it amount in a year and a halft 
W bat would it amount to in four yean at the tame rate at simple interestt 

20 



200 
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5. Of tfttj volume of air 21 per cent, is oxygen. How much oxygen is con¬ 
tained iff 26 cubic feet 7<KJ cubic inches of air? 

b. A person rcc< ive^ i;533. (m. M. for £6(>0'duetwo years hence. At what 
rate is discount calculutt-d 1 

7. rind the cost of ovcrlnying with guld a table 6‘d'2(16714 yards long, and 
l'7il yards wide at the square inch. 

H. l‘aid £30 includini; u duty of £6 per rent, for a (icneva walcli j what did 
the duty niiuMint to ' 

a 

fb Tlw‘ exchange at Paris t^pon London is at the rate of 25 francs, 70 centimes 
for £l sterling, and the exchange at Milnn upon Paris i^ at the rate of 4‘2 Aus. 
tnan lire foi 20 francs: find huiv many Austrian lire should be paid at Milan for 
a X'20 note. 

10. A ilcalcr buys HO tons of coals, and after idling tlicm again at 1$. 6</. per 
sack finds that he has gained dL‘-t| llud he solipthein at \s. Ail. per niick he would 
have lost XO. Find the cost price per ion, .ind the wuglit ol ii sack of coals. 

11. A pioco of work has ty he finished in IlM days, and 15 men are set to do 
it, working 9 hours n day, but alter 24 duss it is fc-uiid that only chs of the work 
isdonc; if 3 additional men he then put on, how many hours a day will they all 
have to hihoiir to finuh the work in lime J 

12. A wine-men liant Imvim; hoiiglit 7 dozens of wine at niU. per dozen stmts 
the same into a vat containing lilO‘4 gallons of wine worth 38s. ju'r dozen, and sells 
the mixture at 4tji. What per centage does he obtain! (a do..ju bottles cuur4iin 2'7 
gailuus ), 


IX. 

1. F^lim one million take ninety-nine thniiPiind and nine; and tide one mil¬ 
lionth from one hundred ami mv* llioMsaridth'-, expressing- the re-ult hy .» decimal. 

\Miat is the anumnt oC^Ubs. 3nz. 12\dwt-s. repealed f)24<> timc' ' 

4 3 

2. (1) Reduce - of - of 7Ad. lb the fraction ol half-a-gumca. 

5 7 

(2) Divide -- of I? by of ^ , and 16ft. 3 in. by 2'j^. 

4 5 9 

V 3 ^ 17 

3. (1) Erpross *092 1 by a simple fraction, and 'pf- + 6 iy» ~ r,": hy a decimal, 

’(■2) Multiply l-2o hy'072.' (3) Divide -OlOlOl by •0-2; 120 hy ‘^18; and 
&6‘25 by 1*25; proving the truth of each result. 

4 . If tliree men working 11 hours a day ran reap 20 acre-, in 11 days; how 
many men working 12 hours a day will reap a field 3(»0 yards long and 320 yards 

"hroad in 4 days I 

5. Divide 488 guineas among 7 men, 9 women, and 3 boys, so that each 

3 6 

vroman may have v of each man's share, and each boy > of each woman's sbare. 

*“5 # 
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6. A person invests £4800 in the 4 per rents, at 80, and at the end of each year 
i'nvest« tiic (liviitend uiiicli betoines (]ue in tlie same stooJc; supposing the fuiiils to 
remain at 80 for 3 years, hiul Ais (Itvidend at the end Ol die third year. 

7. A and /{ ran do a piece of vvoik in <> days, Ifi and C can do it in 7 days, 
and A, /t, and i' can do it in 4 days. How lonjt would A aud (' take to do it I 

8. In how many jca'*s will £250 doiihle Itself at 2^ per cent, simple interest? 

9. Find the iiinountuf £‘254. 4fl. Qm. for 5 years at per cent, pgr annum, 
simple interest. 

10. A room whose heierlit is 18^. 5.n., breadth 20ft. lOm. am] lcn(;th 22ft. .Oin. 
has a door Tit. (>in. by 3fl. 4m., and two equal rsirfdows eacli 3lt. t>in, Ity 5fl. 2tn. i 
find the cost of puperinir it at 3s. 5Ji/. })er ^>plaIe yiird.* 

11. A <leht is to be dischaiired at thi* e\jiiration of moiuliK, J is paid imme-^ 
diatcly, and ^ at the exjiirntiun of 3 mui^i.s; when ought the leiniutulet to be 
paid ? • 

12. Fim^the Icnirth of the4iitfrior cb.'-e o( a cubical bin which cuntiiins 40 
quarters ot wheat. ( An inipeiial busl,< 1 nIU 2Jlii‘l.‘»2 cubic iin'lies.) 

13. jiersDit incr««i!cd his i .iiiiniiilly ^rd part, and ul the end of 4 yearn, 

one year's infircat thereon at 4^ per cctit. amouTited to £270. What capilnl did 
he .start with ! 


. 

1 The height jf a tower on a river's bank is 50 feet, the length of n lino from 
its top to the nppovite bunk is 05 hr t, wli.at is the brcadlh of the ruer ' 

2. A un<l /t Jurrye to duidc tlnor triwi Hint! e\j*< ii'cs in the jirnportion of the 

numhets 7 and 5. A pa'vs in the whole lie, and li jiays in the whole 

£‘15. 17.r. , wliut has liic one to pay uiid the uthei ti^rccnvc in uidcr t^ seltio the 
account ? • 

3. The pos.s of an elortnc felcRrnph bjathe^ide of n railway are placed at 
intervals ol f)<) yards find the rate per hour of*a tiain which passes ovi t eleven of 
these intcrviiU in 25''. Al-to, find the Ir .ist djhtiirm,* of two posiH from «.'ch other 
which .ire an exaet monher ui miles iqiuit. 

4. The wt'fkly reeciiits of a iLiilwav f'nrnp«ny*nvcra're £2083. 7i. 0/1. from 

pas'r nger, and £2117. 8v. from rooiN trailie. J he expenses of working aro 
^13,3d.'J. 7*. ‘2(1. pel calend.ir month. 'I'heiFcapful is 2 nnilhons: what interest cart 
they pay per share of t“10<)' ^ 

■'). \ g’occr buys .Vi7 ewt. of siiRir nt £'l. 10£ft per cwt., and mixes it 

with 1161 ewt. at ^2. 2v. O’d .; at what price per Ih. must he sell the mixture, in 
ord'-r to icaliit: a profit of 12 jwr cent. * 

6. ^ ▲ man buy4 .'rCJ ‘-hares in a railway nt £20. lOn. per share; and 100 men 
At £*7. l.r)<. p<tr shAre. ‘i'he half-yearly dividend is 3s. 4d. per share : vybat 
per cent, per annum does he make of his money ? 

* 7. A person buys wheat at 39». per qr., and some of superior quality irt 6*. 
per bushel : in what proportion must he mix the two so aa to gain 25 per cent, 
selUntr the mixture At 67m, 6d. per qr. ? 
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8. n game ofbillianlii. A ran give li 15 ;)olntfl in 50, and he can give C 

20 jn 50; how iiinuy can Ji give C in a gumo of 70 ? 

9. If 225 (jiuirtcrK of v?lio;^l which wgre sold on S<'pt. 28th, 1853, for 56s. per qr. 

^ould have kt< tied !Ms. i><t qr. on .Man h 25tli next following, and money be 

valued at the rate ul ‘.i.S per cent, per anuuin, what would then have been gained by 
having kept the wheat { 

10 tiinh sinim marks his goodi with two prices, one for ready money, and 
the other lor rre<lit of 6 iiionth.s : what fixed pro])urtion ougiit the two pricc!i to 
k ar to each oiht r, iitlowing 5 pt^ eent. per anr.uin, siiiqde intere'it ' 

11. A eeilniii siuii in leij ye.iis tiniounlid to X‘l<i,(XM) at .5 per cf'iit. per annum, 
simple iiit<‘i(st: find the Mini. \\ hril inust he the miiiket-v due (d 3 pei etnt. stoek, 
III onler ihiit, after deducting the meoine-lax of seven-pence iu the poiitiii, il may 
jield .'J.\ |)er cent. inlere>.t ? 

12, If the 3 jiei eeiils. are lit *)5, and (iovernim nt offer to rceiive tenders for 

a loan of X'5,tKH>,(HX\ the lender t5* teeuve five millions in the 11 perri>nt- , toirether 
with a eertaiii sum in llie 3] pei ccjuIa , whul ^uni in tlie pci ctiiLo. ouglit the 
lelidut to aeecpt { • ' « 


XT. 


If Suftposing the vcloeity of eleelnniy to lie 2BH,0(X) miles per semnd, and the 
farth’rt ciicutnferenee to In miles, r'alc'il.i'e to '.even pl.ii e' of dei iiiiuLs tfie 

time of tran^miUing an ilei tiu U legiapliic me - age to tfie .^iiti^mih-... 

2. d'ln'ie aie 5 pnitnei.s in .i lni>iine-.s whn li pn'iluees X210li piolil , the senior 
paitner has (i •.Imres, the set oml 5 siiaics, anil thi three jonuir paitneis 1 shine e.icli. 
V\ hat does caeh piirlm r reeeive ^ n 

3. t'\'A the cost of paving a stre^et \ a mile lung, and *17 It. hioad, at the cost 
of tl.Ji/. per stpiaie yard. 

4. A tea-dealer hiiys n chest of tea roiUiunlng 2 qrs. 17 ll)s., at :J.«. 1 j.'. per Ih., 
and two ehc'-ls, etn h containing !1 (jrs^" Ihs., at Ih. 5]rf. pi'r lb.; what will lit; gam 
per cent. \ y selhm; the nnvlnic at 4 slidlings j,« r ll>. ^ 

5. If .1 piTson receives 4.Y-]ier cent in'irist on iris capfuil by invi^t'ng in the 
cents,, whul ts the price of the stock, uiui how much stock can he purehasod 

for£l2tK)? 

6. From a hill of £.1. U,s. 83 , dm- 18 months honee, a tradesman deducts .5#.", 

•r * * 

wliat is the rule per cent, at witicli the diseuuiit h» calculated 1 


7. If a lb. Troy of English standard gold fine be worth’ke46. 14». 6d., what 

is tfic value of a rupee weighing 7 dwts. 11 grs., in vvhu h is pure gold ? 

Iw > 


ft. The sum of £1250 is invented in the 3 per cent, consols, when the price of 
Stock is BB per rent. ; what will l«e the imomc produced, and iiow will the income 
...be uffecttsl if the price of stock rise to 1)2 per cent., and tire stock be then sold out 
*aad Uio nxoue) put out to interest at 4 per cent.l 
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9. Explain the method of panting’ in extracting the cube root w^ole num¬ 
bers, and dt-f'iinals. 

10« i ind the lenf^th of t^c side of ^ cube which'containct B()t>0150]2<jp solid 
iuches. , 

11. If I borrow money at 3 per cent, interest, payable yearly, and lend it 
imiiH'diali ly nl .> per cent. pa>ablo h>ilf-yearly, (receiving compound interest lor tbe 
‘2nd h.ib-\< ar). and gain thereliy ui the t tid of' (be year £<yA); whuC wiM the sum 
of muiiev ubicli i borroNseil I 

12. If .1 laur-oired boat co^-ts .£'/), what wou^I a six-onred boat cos|, imppoHmg 
(he cvprnse of ‘.ctliiij; wp a boat ts pr»])ortioiute to ^hu si^uaro of the number of 
oars ! \V Im b would co»r tbe least pei head I 


XII. 

• 

1. Explain (In' nature of denmal fractions; state the rules for tbe addition and 

mnlrip!ic*tioM of*lliciii^ andabew that tlo y arc the same hs in tlu; oaso of vulgar 
fractions. \\ rite down tin* rnla* of ’2. * 

2. 'I he population of Circ.it Eiritiiiii in IBil was 21,121,‘Mi? ; and the increase 
durinir ih'- jiicvious iialf reiiliiry hud bec-n 03 17. .per rent. Wliul was the popiilu' 
tion Ml It'OI * 

* 3, The sulerr-al year beiiis; iJGod.. fill., Om., O’Gsee.; ami the tropica! year llfi.'id., 
.'Vii., -Idm , -1'* 7ser. ^rrducC tlmir difb-rctn’c to (he decimal of a tropical ye.ir. 

4. rti' ot aiiimmjitioii .iie to he removed from a fortress in 9 day.s : but 

it is toiitel ili.it in d^hi\s iH horses li.ive cuined aw ay only-l-V)*) cut.; how many 
hor-es ;ue reipMsite to c.irry away the n st. m t^e time that is h-ft ' 

.'i. What IS the discount on 1’77't. hji, Ir. 2 om. flue 5 months licm;* at 4^ per 

CC'it. * * 

t>. W ouhl a person incre-isc or diniiiiish*!iis rneonie hy f.elhrig jCll'i7, 3 per 
cent- stock at 33} to piiicljase into lin- .3] per «4:i)l'. at » 

7. A trade'iiian fimU that if he asks for Ifls poods l.'i per n nt. above the whole¬ 
sale price, he can m*11%s whole stock in 4 rriontli-., wjieriM'. if he a^ks 20 per cent, 
he re(juirr*s (> raemtha to sell the "ame amount W loch will he find the inori; pro¬ 
fitable system at the year’s end ' ^ 

•• fl. Find tbe respective times Irctween 7 aid| B o’clock, whim the hour and 
minute-hands of the watch are, 1st, exactly op{X>-i(«.‘ to ^‘ach other; 2nd, u> right 
angles to each other ; 3rd, cnincnlenf. 

P. A .and fi eaS do a piece of work together in 4 hours, A and C trtirethflr in ■ 
3i| houm, and B l^d C together in 5} hours; io what lime will each do the work 
alone^ ^ 

10. If hi) and (fj) he (he sides of a rectanglei in what sense may the area of the 
%urc Ire said to be a x M 

Find the area of a room 2.5ft. 6in. by 18ft. Sin.; and the cost of covering it with 
carpeting 2 ft. wide, at 4s. per yaid. 
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11. deducting from ft clear rental of £)«5(KX> one-fifth for pereonal ex- 

pences, and 1000 guineas for extrae, 1 invest the remainder in an estate at 25 yean* 

0 

purchase ; what will be the annual value.of the estate! 

12. A London merchant owes a sum of money in Paris; which method of 
payment will be most advantageous to him, a direct exchange, or a circuitous 
remittance from London to Venice, from ^'enice to Hamburg, and from Hamburg 
to Paris, t!ie exchanges being as follows: £1 «24'6 French francs, 19 francs => 10 
Hamburg marks, 1 mark s 4^ lire of Venice, OQj lire s= £11 


XIII. 

1. What sum is the same fraction o.f a crown tliat 2s. is of a guinea! 

2. In wiint length of time will £150 amount to £lti5. 7jl. 5c. at 3 per cent, 

simple interest! , ' r ^ 

-S. Define Present Worth, and Discount. State the difference between mathe¬ 
matical and mercantile discount. A farmer buys 57 sheep fiir £1‘70, payable at the 
end of 12 months, and sells them directlj at 35>. a-head ready money ; what docs 
he lose by the transaction, supposing the interi'st of money to be 5 per cent.! 

4. Light bells begin tolling Mmultaneously, and they toll at intervals ofl, 2, 3, 

4, 5, 6f 7, 8 seconds respectively : find after what interval of tunc they will again 
be id'i tolling at the same instant. ^ 

5. A person's average annual expenditure from the year 1830 to the year 1850 

inclusive is £391. 9«, 2d. He finds tioat in 1830 he spent £39^. 16s., and in 1851 
£445. 8s. 9d. What was his average annual expenditure from 1831 to 1851 in¬ 
clusive! * 

6. In Austria 120 gulden fpaper\*urrcncy) are worth 100 .silver gulden. What 
amouut of \>apur money should be obtained lor £10 sterling, if the value of £1 be 
9 gulden, 30 kreutzers in silver ! (GO kreiuzcis = 1 guUiui). 

7. If a piece of work can be done in 30 days by 17 men workinir at it together, 
ami if, after working together for 12 days, J> of the nicu were to leave the work; 
fiod the number of days in which the''rcniaiuiiig men could finish the work. 

8. A shilling weighs 3 dwfs. 15 grs., of which three pacSs out of forty are alloy 
and the rest pure silver : if the value of silver rises 8 per cent., what must be the 
reduction in the weight of pure silver ip a shilling! 

9. A cube contains 56 solid feet, 568 solid inches; find its edge. 

^ By selling a horse for £l f6. 17«., a person lost 5 per cent.; what will be 
ha gain or loss per cent, w'hen he sells him for £132. 4*. 6d. ? 

11. The sum of £6000 has been subscribed to build locfging-houses for (he 
f) 0 (^ and accommodal ion provided for 120 farailtcs. These are divided into 6 classes 
whiebpay respecUvely 7,6, 5, 4, 3^, 3 shillings per week per family. How much 
percent per anuum will the sub^ribers realize, supposing the yearly expenses for 
&c. to be £20! 

22. A man in mowing grass walks at the rate of *4 miles an hour; it takes him 
>72 mipatea to mow a grass-plot of 1056 square yards, how broad does be mow { 
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XIV. 

1. Exftrcfls in fifrures thirty-four and two thousandths, and by it divida 
2825066'2. What alterulioo roust be inaile in the quotient if the decimal point in 
the dividend be moved eight places to the lefti 

2. A bankrupt owes i)6000, and has good debts to the amount or*£l800y and 

bad debts (for which he reccives'^n the average lOf. in the pound) to the amount 
of£1200: how much can he pay in the pound!* • 

3. Find by Practice the value of 7 cwt. 2qrs. ISJ^lbs. at £3. Oi. 7d!. a owt. 

4. On June 1.1834, tlie 3 per cent, slacks arc quoted at Sli; wliut would MP 

the ungual income of a person inventing £3411.6f. 8i/. in thorn, after payment of 
the income-Jax of lUd. in llie £1, brokerage being vstirouted as usual at 2*. 6d. per¬ 
cent. ? • 

5. K i.'3=:^*20 tiuiktrs^ 25 thalers»93 francs; 27 francs»5 scudi; and 02 

soudi 135 gulden ; how many guldenw £11 * 

6. What priix'ipal in the decimal coinage put out at simple interest for 5 yMW 
at4 percent, will amount to £111! 

7. Dividi; £2025 among A, li, C, D, E, so that A’s share : B’s share 1 »2; 

'<7*8 sliarc : il’s share :: 5 : 4; D's share : Cs share :: 6 : 5 ; and £’ashare : D's 
share:: 4: 3. • 

8. A can do a piece of work in 27 days, and J) in 15 days; A works at it 
alone for 12 days, li then works 5 days, and afterwards C finishes it in 4 days; in 
uhat time could C have dune the whole wo A I ^ 

9. F.xtrart the square root of 30B0f, and the cube root of 9'£i9lB128. Pittd 

the hypothenuse of a right-angled trianglc^f valilch the other sides are 4ft«, tad 
lit. 8m. ^ 

10. Incomes below £1.50 a year being subject to 5d. in tlie pound tneome-tag, 
and incomes aliovc*;(|150 to Id. in the pound; find what income atiove £150 t 
man must have, that he may be just 7j|ri. a year poorer than a man who bat 
£ 149. 10*. a year. 

• 11. A person enters France with 33 sof|reigas, one half-sovereign, and 7 

florins in his purse. He expends in France 6?7 francig 60 cfinlimcs. lleMvmttDl' 
florins will he receive in exchange for the remainder; the rate of exchanft iMh&g 
26 francs, 25 centTmes per pound sterling ? 

A has £90,003 stock in the 3 per cent. South Sea Annuities, and is qtlhud 
by government* the choice of being paid off at par at the end of the year, or o| 
receiving £110 of a new 2.J per cent. Stock for kach £100, He chooses the fontter 
'altemativq,; and, on being paid off, is able to invest his money iiytlie 3 pgr COt*. 
contols at 92. Find the amount of his stock in consols, and the excess pf hiilBCOW 
above idiat k would have been if he had agreed to the proposed conveiliM* ' ^ 
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XV. 

1. 6G0 horse« are confeyed in transi^orto to the of war at a coat for food 
of £1542. A storm occurs just after one-fourth of the voyage is cojpnpleted, in 
which 10 horses are killed. If the expense of the food of each horse be Is. per 
day, what was the length of the voyage 1 

2. 'I'he, shares in a certain undertaking pay I3s. 4d. each, being at the rate of 
5 per rent. Find the amount of each share, and what interest per cent, they will pay 
up''n tho purchase-money, if bought at I premlif.n. 

.3. A cask which weighit 1 cwt. 1911)8. 13 oz. floating in sea-water displaces 
2cub. ft. 61]^ cub. in. What is tho weight of a cub. ft. of sca-water ? 

* 4. A man invests £1000 equally io'-the shares of two railway companies; the 

■hares of the one are 3 per cent., and tiic other at 5 per cent, discount; the price 
of stock in the former suddenly rises 7 per cent, anf* tliat of the latter^is depressed 
5per rent, lower than when the man purchased; if be now sell out, what will he 
gain or lose 1 

5. An oz. of gold is worth X5, 17s. lO/.d. In making sovereigns 2 parts oiit'of 
23 consist of an alloy which is worth l^d. an oz.; how much gold aud how much 
alloy will be respectively required foi 2()17 sovereigns? 

6 . A river 30ft. deep and ‘200yds. wide is flowing at the rate of 4 miles nn hour, 

Bml Kow many cub. ft. of water run into tlic sea per miriuto: also Uie number of 
tons. (A cub. ft. of water —1(XX)oz.) ^ 

7. A person buys sugars at Id. and lOd, a lb., and mixes them in the proportion 
of 3 : 5; what will he gain per cent, by selling the mixture at 9<^. a Ib.? 

6 . Find the number of cubic ch(|.>,ns and links in a rectangle parallelopipcd 
whose edgesi are 94 chains .50 liliks, 1 chain 5 links, and 31.} links. 

9. A person buys £500 3 per cent, consols at and sells out again at 82|: 
how much does he lose by the transaction ? 

10. A owes £3000 bearing interest at £5 per cent, per annum ; he pays at the 

end of each year for interest and in part payment of the principal £500: find the 
nmouiit of his debt at the end of the third year. * 

11. A wall, 5 times a.4 high as it is broad, and 8 times as long as it is high, con¬ 
tains 18225 cub. ft. Find the breadth of the wall. 

12. The capital of a mining-company is £300,090; the working expenses of 
the mihe amount to £15,091. lOs. in a given year: what must be the griM pro- 
cee^of the mine to pay the original proprietors 4 per cent.? Al«o suppoilhg the 
original shares to be £10, what per centago will those persons receive who have 
pnrcfiaBed at 2 discount 1 


f XVI. 

1. AVhat is the cost of papering a room 12 ft 4in. high, 16ft. long, and 14ftl 
Jrin. wide; the papw being 2 ft. 6 in. wide, and costiiig 3t. 6d. a yar^; the workmen 
wo diarpng for every square footl 
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2. If £lwlO rupees SB lOflr cent! a 1000 mils, express £37. 15i. ia thk 
coini^. What is the difTemnce between a farthing aq^d a mil 1 

3. If silver be worth 5s. 6J. an oz.* and puf% gold be worth £4. 5 a. an ox.i 
what wouffl be the weight of a 15a. piece, containing 92*5 per cent, pure gold, and 
the rest silver 1 

4. The content of a cistern is the sum of two cubes whose edg^ are 10 and 

12 inches respectively, and the area of its base is the difference of two squarei 
whose sides are l^r and if ft.: find its dcptli. ^ « 

5. In the London General Po^t the proportion«of unpaid letters to the whole 

number posted was 8 per cent.; and of the paid letters 51 per cent, were stamped’] 
the whole number posted was 450,000: ho|y many of them were stamped 1 * 

6. tA, who travels 3| miles an hour, ftarts 2^ hours before B, who travels the 
same road the rate of 4^ miles sn hour: whep will B overtake A T 

7. What is the relation bi'twecn the lb. troy and ibe lb. avnirdiipoist Convert 
28lbs. Sgz. avohrdupois'toSruy weight; and prove the truth of your result. 

8. A watch set accurately at 12 o^lock indicates 10 min. to 5 at 5 o’clock p.m. 
What is the lime when the watch indicates 5 o’clock! 

9. If a cubic foot of gold may be made in gilding to cover 402,600,(KK) square 

inches, ftud the tliickness of the coating of gold. • 

10. A person purchases a hundred shares in a company at £3500$ and 

ultimately sells at a profit of £43. per cent., after having rcceivMl four dividemll 
of 1.5s. 4(1., 20s. lOd., 3Qa. 4d., and 38a. 9d. a share ; by bow much do his recsipta 
exceed his outlay ?• , 

11. If 236 yards of cambric arc bought at 7% 10.^,/. per yard, and sold, one 
fourth at lOs. 3</., one third at Ba. 6<i., and the remainder at 7a. per yani, what will 
be the loss or pro6t per cent, upon the whollyoutkiy 1 

12. A person buys a numlscr of railwqy hliarcs at £12. 17a. Gd. per share; 
the purchase-money (including £8. 12a. 6<^ expenses) being £1000. How many 
shari>s docs he buy !• 

What yearly incofhe will be derive when the*divideod is at the rate of £3. 
per ceut. on the original shares, which arc £201 

XVII. * . * 

1. If the hands of a clock be together at 12 oVlock, when will they be tr^^et&er 
again! • 

2m *A field of 7 acres is sown with turnips, beet, and cabbages; the arlui nf 
the crops being Respectively as If : 1^ * U* j|f the values of an acre of each ba 
also respectively in the same ratios, and an acre of tnmips be worth £7; whal ii 
the worth of the whole crop I 

9l Find at what time l^tween 3 and 4 o'clock the mmnte'baiid of a witdi is 
miniites befisro the hour-hand. 
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4. A (4«tern is filled by two pipes in 20 and 24 minutes mpecdvely, and 

emptied by a tap in 30 minutes; what part of it will ^le filled in 15 minutes when 
they are all left ofK'n together 1 i « 

5. The driving-wheel of a locomotive engrine, 6 feet in diametcrjfam«d2500 
tiroes in going (> miles; supposing the circumference of a circle to be 3'1416 times 
the diameter, find what distance was lost owing to the slipping of the wheel on 
the rail. 


The value of a fraction is not altered if ^loth its numerator and denomina' 
tor be multiifiied or bu divided by \\iii same number: prove it. 

t 


When is a fraction said to be in its lowest terms] 
r 

fraction, and explain the process. , 

7. The length of a decimetre is 3 037 inches; find 
in a cube the length of whose side itj a decimetre. ' 


Shew that is sucb a 


the number of soli^ inches 
r» 


8. If ItiO horses consume a stuck of hay 20 feet long,, 11 feet, 3 inches broad, 
nd 31 feet, () inches high, in 1) deys, for h^w many dajs wifi a stack 15 yds. long, 
feet broad, and 14 feet high, supply BO horses] 


&. Find die present worth ol £130, Oi. l^d. due 9 months hence, supposing the 
r per cents, to he at 02. 

10. * Suppose the population of a country would increase annually by 3 pc^ 
!cnt., were it not for cmigruiion, wliich annually curries off ^5 per cent, of tbo 
people; what will he the increase per cent, in the population after 5 years ! 

What is the popuintion of a country from which at the above rate 81,000 per* 
ions emigrate in 2 years i 

11, Orje company guarantees t?) pay 5 per cent, on shares of £100 each; 
another guliranteos at the rite of 4|J per cent, on shares of £7. lOn. each: the price 
of the former is £l24j, and of the Iigtcr £B. lOs.; compare the rates of interests 
which they return to the purchaser. « 


12. Multiply and divide 52 ft. 6iit. hy 5ft. 10In., and explain the results. 1 
havo to pack 1200 books in a^box 5ft. 3 in. lung, 3 ft. wide, and 2 ft. 9 in. deep; 
ouch book is 10^ iu. long, 4j|ia. wide, and 1| in. thick; rmd*kow many must be left 
oat. 
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AKSWERS TO THE EiOllCPLBS, 

Ex. I. (p. S.) 

AWatim. 

1. 63; 81; 99; 40; 13. 1 200; 303 ; 764 ; 888. 

3. 4000; 1471; 6930; 9009. 4. 27504 ; 33000 ; 901& 

6. 100000; 67(5050; 202593. * 

6, 7003000; 11108106 ; 54054088 ; 613020303. 

7. 2000000000000 ; 90000003(X)021; 94000090094004. 

A'umerglion. 

1. Fort^-three; sixty; eightjHsigbt; oinety'seven; fifiy-niae; twdvA; twttotjr- 

one; niQ^tcen. * 

2. Two hundred aad 6Ay-six; four iiuodred and one; five hundred; DIM 
hyndredind nincty-ninc; ^iree huitdre<^and sixty-five; five hundred and leveat^-, 
eight, eight hundred and thirty-seven. 

fl. Two iliousand; one thousand, seven hundred and twenty-four; three thno- 
sand and three; seven thousand, five hundred and eighty-fuur; one tliouMod and 
seveuty-fivo; four thouninnil, five liuiidrcd and forty-one. • 

* 4. Thirty-seven thousand and three; forty-seven thousand and forty-nme) 

sixty-three thousaiXl and ninety; eighty thousand and eight; three hundred Ukd 
forty-one thousand, three hundred and twenty-three. 

5. Six millions, eigh( hundred and fifty thousand, four hundred and six; et(dtl 
millions, eighty thousand, eight hundred andnight; seven millions, eight hutiilnd 
and forty-mne thousand, six hundred and thirty; four hundred and oigftj^wi thOB^ 
sand, two hundred and fifty-four. 

6. Ten millions and one; twenty millioKs, two hundred and twenty thffBiattii' 

and twenty-two; uincty-two millions, five hundred and sixty-eight thousand^, AtM 
hundred and eighty-seven; thirty millions, tAie hundred and eighty, thousaild AOd 
seventy. ^ 

7. Two thousand five hundred and sixty milliona, five hundred and diirty 
thousand, two hundred; eight hundred millions, three hundred and nine tbouMAd, 

•five hundred and sixty; nine thousand seven Hundred and thirty-eight miliioAlv 
four hundred and thirteen thousand, two hu^dreu^and eight, • 

8. Seven thousand and seventy ini)llj[A9*fuur hundred and twenty-three ( i|l|id 

hundred and eight)-seven millions, six bandied and fifty-four thousand, three hBAiv 
dred and twenty-one; five thousand se^ven li«|ulred and seven millioiM^ vxlif*. 
eighWthousand aAi eighty. * ^ ' * 

9. One bunlred billions, one ^juxtfrdlT and|nioety%ight thousand seveti hBB*' 
^red millions, ten thousand and nin^,; .If^yreja^thousand seven baadtid)i||ll 
twenty-ttx billions, eight hundred aid ^ent/ flooM^ nx birndfed. end ’^illllh, 
foor millioiia^ one bendred and tbiee ^hoedaiid, two b«md and 



6tB UrsWERS {|)(p. 6-23.) 

Ex. n, (p. d.)** 

JddUlaiu 

a, m 4. VSXf. ft. 2073. 6. 13854. 8. 15997. 9. 19958. 

10. 1120ia 11. 11001543. la 3511911. 14. 1148390. - 

1ft. 2923038. 16. 1881390. 17 14547; 48829; 82391. 

18. 779264 , 2926620. 19. 14903095793B, 16690683926, 142228910945. 

20. 98929. 21. 4304268. 22. 1002733636293. 

• 

Ex. in. (p. io.) 

Subtraetion, 

% 445. 3. 221. 4. 86. 5. 1147. 6. 41R30. 

7. J73$9. 8. 432099. 9 899899. 10. 300368384. 

It. 73646889. 12. 6130^, 7036970; 111232112. 

la 115849491; 2922930923, 568990634342. 14. 8067; 4936. 

U* 3899996; 99700000. 16. 14515927. 



Ex IV. 

XXX) XLViri ; LIX; CCXXII, VI; M DCCC.XLTII. 
Twcaty«tbree. 23, sixty-ntne, 69, two hundred and cifrhteen, 218; 5v« 
and one, 5001, one hundred and fifty thousand, six hundred and three^ 
} two mtUioiu, one hundred, 2000100. 


Ex. V. Cp*,I6*) 

X 90)9. 3. 14335. 4. 44952. ft. 14399. 6 459272. 

% 24710742. 9. 395736. 10. 1098300. 12 1646J31. 

H 4a'57Q8. 14.'949723. /5. 24642451. ]7. 67248560. 

IX 3o075. y 19. 4843162. 21. 128137428. 22. 694^41. 

98. 4222404, 6802762, 12-.32674; | 

61964682, 87860370, 397^'d3780; I 

506289802, 2868835636, 1382769; I 

182681498641, 5a943t03670, 70935237485. 67108855380. 

16322724 ; 213777000 , 2361710300 , 21810149152, 

16340834080; 121932631112635269, 40155302248305278754132. 

44886996200592; 2605651657240, 126572831324016; 
15232906283422580; 16.'018a063103649203285. 

1936470720 ; 6B476364796388& 

9896} 64095923986; 440956790826. 28. 21084100; 1408008 


4 


I 


t m 1 45840. 
1^8898. 7< 98824. 

mHSU H 830O4U 
||1%886X VL mOB, 

s, 


Bx. VI. (p. 23.) 
' X 130635154. 
'X 1184812X 
IX 89057. 

17. 87436X 


4. 212X X 156950. 
9. 67fi3X IX 197S30X 
IX 11204629, with reae. 4. 
IX 435978X I9l 3701X 





ANflWiBS (pp. 24-32.) Sit 

B3G2303,«ithnna.9. *21. 17636. S2. 3633365, witlMMm. II. 

31122^ 24. 46367S54 25. 61728. 26. 456932. 27. 643817, 

18574687. 29. 630622, wtih rfm. & , 30. 71340987. 

814544, wiUi rem. 17. 32. 1180SS59. 33. 234915. 34. 70474& 

8862. 3& 40930, witli Tern. 270. 37. 591863. 

22151337, with rem. 47191. 39. 6719070. 40. 757ft. 

65299477. 42. 243096259. 43. 3396, vith rem. 5094687. 44.414330201. 

9000900090009, with rem. 1 •, and 900009000099, with rem. 10. 

3854, with rem. 26167. 47. 746115, with rem. 83337. 48. 6084. 49. 374369, 
764095. 51. 11717201, with rein. 64ft. 52. 5771, wlth4«in.^H9862d67, 

36486, with rem. 2211. 64. 35. ftS. 2816863^ wtUi ihmu ftl& 

• i 

• Ex. VII. gp. 26.) 

1. (1) 8. • (2) 15. (3) dl (4) 11. • (5) 4. 

(8) 2. (9) 20. , (10> 15. (11) 26. (12) 8. 

(15) 463. (rt)) 13.* fl7) 13. (18) 2. ^19) 7. 

(22; 84. (23) 504. (24) 63. (2^ 11. (26) 123. 

(29) 2223. (30) 142857. (31) 87. (32) 37. 

2. (1)2. (2)2. <3)13. (4)3. (6)23, («> 7. (7)4. 


... 

(13)8. 

(20)6., * wai. 
(27)23. 




El. 30.) 


1. (1) 48. 

(5) f1803. 



(2) 900. (3) 105. 

. (6) 18648. (7) 50J37. 

(16) 2665667. ^1) 10867906. 

(2) 48. (3) 30. ( 7 ) 120. 

(7) 1102. (8) IVi. jio) 252. 

(12) 720. (13) 252a * (14) I26a 

(17) 2d3a (18) 1008. * (19) 22680. 


(4) 140. 

(8) 408671 
(12) 11754461 


(5) fyp(h 
(10) 346ft. 



Ex. IX. (p. SI.) 


I. 


1. 28944. 2. Nine millions, ninety t^usand, nine 4utiid(«d and nia#; 


pusand, uq 

ninety thousaod, niiie hundred and nine; 9181818; 90000(0. 
1^ 1063634. ^ 4. 36 yean. & 548501. 


* # 


0 


2..iyBam. a 3. 7 

^ a 


n. 


* ll'l i.n t MJ.MJ I U 


BL 


4. 633242. 


2. 300 daye, and 76 luMa remaiativ. 3. 2184ia 

&. At 9, and C acore TMpMriwdy 18,67^ aaddS raoa* 


ft. I0MI 
4. 3m 
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A>’SWERS (pp. 82-89.) 


» 17. V 

1. 9457a 2. 1302; 448. ^ 3. 29; 71. 

4. 100100101; one thouuuid and ten mtllioos. one hundred and one thousand 

end 10; 1840. 5. 283; 3396. 

V. 

1. 6^788; 48, with remainder 91. 2. 815. 3. 20000 German only; 

30000 'I'Hchech only; and 70000 both German and Tschech. 4. £63412. 

5. 524. 

VI. 

1, M.D.LXIII, IX. 3. .067342. 4. Two hundred and seventy 

thousand, one hundred and thirty ; twcnty>six thousand* seven hund^Aani 
aighty-four; 10234; 6. 5. 31, 12, 16 years are the ages of the child 




. 15 45 60 

12' 12’ 12’ 12* 


E.:. X (p. 3C.; 

287 ^ am 1M5 

* tS: ti3 ’ 63 ' 63“ ‘ 


1 ± ^ A A 

^ 16* 24’ 32' 40' 80 


Ex. XI. (p. 30.) 

15 15 


2 . 


15 


0457’ 11740’ 14075’ 26415* 







Ex. XII, 

(p. 37.) 





21 

49 

154 

27 

63 198 

33 77 

242 



1* 

■3 * 

7 • 

22 ’ 

3 * 

7 * P ' 

3 ’ 7 * 

2 2" * 




52tf 

130 

338 , 

5.98 

910 2 

18 545 1417 2507 3815 


2. 

It* 

5“ 

’ 13 •' 

23 ' 

35 ’ : 

f’ T’ 

13 ’ "23“’ ■ 

35 ’ 



234 

585 

1521 

2691 ’ 40li5 

250 625 

1625 2875 

4375 


2 ’ 

5 

' 13 ’ 

"W* "So ’ 

« 

2 ’ 6 

’ 13 * 23 

N 35 

"* m 

1 





,Ex. xm. 

(p. 38.) 

«» 



1. 

3f. 


% w|. 


3. 6^. 

4. 12|. 

5. 9. 

6. 

36}^ 

7. 

451^ 

V 

8. 3i|. 


9.4 311^. 

10. 92(,»j 

. 11. 6. 

12. 

37ii^* 

13. 

soA'V- 

14. 1514^1.'* 15. 


16. 96^. 

17. 

22y{|b* 

18. 


k 


' 19. 



20. 

tihUh 






Ex. XIV. (p. 39.) 

t 



1. 

f 


* 38 



4 37 

. , S.l 



a 





4. -g-. 

«• TT 


TT' 

7. 

988 

*3* 

1 

1. s 
•• « 

m 

9. la 

11 

2482 
’ 43 ’ 





ANSWERS (pp. 40-44.) 
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13. 

1175 

"IT- 

767 ■ 6453 72442 

Si* 4 W *"441 * 

,, tom 

17. 

21631 

"isv- 

612(tl » . 472694 

la* 2»5»' 1107 ' 

20. -jjjp 


Ex. XV. (p. 40.) 


*• 1S‘ 

2 

35* 

3. ■^ . 

•' 10 , 


4 “ 

72 


5. 

** -48* 

«• s- 

_ 375 

7. 44 . 

a *75 . 

f 

9 

16* 

la ^ 
10 * 22 • 


• 

Ex. XVI* (p. 41.) 




1 

1 . • 

2 . H. 


*, 

2 

5' 

5. 

8 

9' 

. ^ 

* 

\Tr • 

9. 

41 

57* 

10. 


W 

25* 

li -5- 

12 . jj. 

275 
'=•• SoS- 

14. 

35 

52* 

15. 

9 

l7* 

ifi 

2 y6* 

17. |. 

4 

123 

18. 

19. 

523 

6452* 

20. 

136 

21 . 

*'«.* 27 

1624* 

«o *7 

2 a 3J. 

24. 

5 

7* 

25. 

253 

5641* 

547 

20 * 741* 

*27 2031 
3058* 

901 

iW ^ 

29. 

2 

7* 

30. 

ft 

13’ 

25* 

31- 29* 

7 

32. 

• • 






Ex. XVII. (p. 43.) 


^ *\/ *0"% 
<-tr% f •xrv 9 


II. 


13 . 


15 

20 

24 « 

2. 

16 

3r> 

« 8 9 

JO 


j9 

6 

5 

36* 

30' 

30* • 

40 

’ 40* 

A 12' 

12* 


4* 

sy* 


12 

10 

11 



18 

27 20 


63 

66 

68 


28' 

28' 

28* 


6* 

36’ 

36* 

7. 

72* 

72* 

72* 


20 

21 

26 



25 

27 28* 

10. 

*86 

60 

50* 

63 

4B' 

40' 

48* 


9. 

30’ 

30’ 30* 

90' 

90' 

So' 

W 

16 

18 

20 21 



429 

1092 1617 2002 




' 

24* 

24" 

24' 24 

• 

12. 

30^ 

' 3003 ' 3003’ 3i0O3* 





240 

1751 28 


14. 

147 

216 80 39 






400' 

' 400 

’ 400* 


2^' 

252’ fe’ 253* 






308 

180 

286 

54 

11 

224 688 

660 

432 1 

t»i, 

19 

357 

386* 

396 

' 306' 

396 

» 396* 

sm» m* 

@73 

* m* m* 



4 



300 


ANSWERS (pp, 44-48.) 


17 72 48 31 

729 * 729’ 9^* is* 729* 

18 ^ 90 *»9 

10000 * Tikxx)* 10000 ’ loooo* 

ig‘*’32M 1190 3276 3500 

6300^’ @00’ 0300 ’ 6300’ 6300’ 


^ 434 297 638 189 

756’ 756* las* 756* 


. Ex. yVIIL (p. 45.) 

la order of value the fnictiLus will staad thus: 

fl) ? 2. § 

^^9* 10’ 6' 


( 2 ) - - ? 1 
' ^ 8* 6’ 41 2* 


... 3! 10 6 3 

^'60* 21’ 12’ i6’ 

f »'| or <. n or^ of fl. ^g of J of -IJ. 


^ f® 7 1 f3 

12* 5°^8' 

2Ji £ 7 3 9 
26’ 11’ 13’ T' 55’ 


^27 1 W 9 
''S2* 10* 40* 16’ 8* 

7* fl’ 66’ 28* 

V1}W74b. 4401 

|of9f,Hor5ofi, 


15 


(8) ", 3|, ^of9j. 

cioi ~ 2 2 2 

' ^ 9’ 22* lb* 11 * 36* 


% (l)*8aa 

1 

5’ 


P) a..d 

7 

16* . 





El. XT35 

(p. 47.) 

i 


Theauntt wiU,be: 




V <i)»A. 

(3) 

2 

3* 

P) iH- 


’7 

(S' ^0 
' • 64 

dim' 

(8) 

26 

S* 

P) a|S. 

ii’ 

(II) 11*. 



(2) 

1 

(3) 1. 




(7) 

m- 

(8) 

P) iiVr* 

W to** 


(12) 

5HS. 

(13) 3^, 

<i<) hVr 



(17) 

7A- i 

(18) 585f. 

(19) 444j. 



(2)4fB. (3)2ig|J, (4)11/^. 

(7) 18i^ (9) 58316. 


m iH- 

(12) 14|. 

(5) J/g^(r, 
(10) 16|f 
(15) % 
(20) 2.j48i^ 
(5) 23}f^. 
m 3fl^. 



AHSWXSB (pp. 49-68.) 3»1 





bX^. 

(p.«.} 

0 

(ll J. 

(?) 

3 

8* 

(f»g. 


^ i 

® a* 

(«B- 

*(7) 

lA* 

(8) 4x^1] 

,. (9) Ij. 

09)^- 

(11) 3*. 

(12) 

UiV 

(13) 13^. (14) 64lfJH- 

(IS) I9H|. 

(16) 121. 

(17) 

3lU- 

08) 1 . 

09) 

(20) i. ' 

t Bt 


3. 

3}|. 2?|. 

4.. lOHI- 4 



I,, The sum of the fractiQ&s i$ 5 time* u gretC as iheir differeace. 


Ex. XXL (p. 02.) 


i. 0)5?- 


- (3)|. 

- ml 

(5)|. 

(B)21. ■ 

• 

■ (7)’ioAr 

(B) 


ao)3|. 

(ll) 1. 

<>*> iti- 

(»3) 

-(M) 2. 





<s)5- 




1. (1)4. 

Wh- 

(II) 3A- 
S. 

S. (I)|. 


’ El. XXII. (p. «4.) 


( 2 ) 24 . 

m 

<3) >ft. 

(4) »A- 

3 

•.lies 

• 

1 


m 45 

(?) 

352 

(12) 153. 

(13) 347j. 

. .0«) 1*. 

320 



4»6* 



&)1‘ *XS>8J. 

(4)5}. 

(5)|. ^ (6)38. 




WTrfft- 


Ex, XXUL (p. IS.) 

N “ k 

*• i 

3L «nd 

X (1) 37|, pj 8H* (3) (4) 4ii 


« 

( 


n. 


3. 21} ud Sif. 

*• la"*®' 
& 18. 


mm- 


I 


( 6 ) ^ 

®»»- wn* 



3 ^ 


A2ISWERS (pp. 59*64.) 



Ex. XXIV. (p. 64.) 

1 3. 31 _ 311, 3ini ^inini 

** 10 " To* 100 * 1000 * Toouoo’ Tuouooooo' = 

« *. *. Z. -L. jL —■ 4 13_ 

** 2 * 4 * 20 * 20 * 200* 12£* 625' 15025* ItiOOOO* 

8 , 106 151^ 1717 1717 1717 1()001 

** i5* 125’ 65**’ 600 * 6 *’ 6o00b’ ‘iuuOUO* 

JaiMpO j g0»0 106BS^ 114126001 38401 

1000 * ItewO* 6 ’ r 1260 ’ 1600 ’ 

6WI0 973S8 _2p810 . , 10000000 1 

, aobocv)^* 20000000 ’ nooooooo* 1000000060 * 

4.*^"*^; *8; -7} -58; -07; '003; -8178; 91*78; *09178: ’OfSli •00009ji 
|B0'3l *9; 80)142; 6-72819; *000672819; 6728*13. 



ANBWBM (pp. 64.73.1 828 

5. 7; 70; 700 ; 700007* f; 00; 60000. 4*31; 43100. 

162'Oi; 16201; 16201000 ; 9001600 ; 900-16. 

f 6. *051; -00051 ; -0000051.* -00008; ,-000000008. •*005016; *00005014 

-3780186; -0003780186. * 

7. -5, -7; -19; *28; *003 ; 9-7 ; -OOOOOl; 14*4 , 280.00IM; 7-007; 

100*00001 ; l-OOlOOOl; *000000000005. 

8. Four-tcnihs; twent]r-6ve liumdrcdths ; seventy-five hundredtiui; * Mven 
tiuudrcd and forty .five thousandths; ono.icnth; one Uiouimndth; ontf hundred 
thousandth; twenty-three and seven^-iive hundredihs; two and three {tuadrcd** 
and seventy>five thoiiaandtha; two thou.^and three hundred and seventy-five ten 
thousandths; two thouseod thiee hundred and seventy-five hundred millionths; 
one and one millionth; one million and one tcnenillionUis; one hundred millioath. 

• Ex. XXV. (p! 60.) 

!, (1) 47-(Xif)95. f2) 2‘K)-3Jl404. (3) “01.33 70127. 

7. (1) 2535 507?. , (d; 418 94514. 40li-52<i.522. (4) 953*77386. 

(5) 3?0-43037.5. * 3. (I) ei-5358 n9s (2) 9181-6074975. 

(3)6082-319*2995. (4) 1000011022959 090989011001. 

Ex. XXVI. (p. 67.) • 

1. l-OiMS; 5-8345; 14103; -0001; *304317. • 

2. (1) 211-6875. ^(2) -0421813. (3) 602-3415997. (4) 4*4954. 

(5) -48553. (6) 9 1794. 

3. '0i>, 655.30233 ; 21-068i24; 9788*852. 4. 6*3; *699993 ; 99-706. 

fix. XXVIJ. (j>,^C8 1 

1- (1) 1.59-r); 1596; 15*96; *0001696. 

(-2) 173-889; 173089; 1*7989. 

(3) -006.3612; 3-72812; -12370. * 

2. (1) 3-07930896. (2) 210 0141185. * (3) -00329875. 

3. v(l) -0.3611. (2) -0000-274104. (3) -0^lKi594. (4) -00007614. 

.rfjis) -055757.592. * iO) ‘27m. 4. •001^*20736. 

32-86104. (2) 1549795-52. 

Ex. XXVIIL (p. 7Jl) 

1. (1) 2-1; 91-78. (2) -025 ; 24-3. ^ (3) *00003? •»74. 

(4) 10, 100, 10000. (5) 250; 16-25. (6)'5l472; *0006051472. 

(7) -057 ; 813 4. * (8) -0072 ; 59640. (9) lOSOO; 137*56. 

(10) 5020; 643- • (11) 326000; 326; *0997. (12) 13j 13; '13j UO. 

(13) •p(J2i iXmyJ; 2. (14) 2*01; 20100; *001876. 

(15) 948-7096; 94ll7096. (16) 2£|53*4t 21*4. 

(17) 2040000; *00082175. (18) 7934*7 ; 79347 ; 7934700})^ 

(fOl *0)002; -OODOai; 20. (20) *67 ; 570U0. 


21—2 



S24 - 

f 

f. (1) f^mSi *0117; ip) WBSS; 50830-1313. 

(3) 320911*4783; 1*9006; 1*3157. (4) 14()i^U»*0090; *0011. 

(6) 13*8413; *0026.' , 

S. (1) *0000186 ; *00186. ' (2) *00256256 ; *256256; .356*256. 

(3) 4360; l(Xir36 i *04545. 

' Ex. XXIX. (p. 76.) 

1. (1) *26^; *75; <16; *3125} *95. 

' (2) *515625; *432 ; 2*85; 1*30; *00625.* 

(3) 6*171875; *2375; *05078125; *005850375; 16*0075264. 

2. (1) *007080078125. (2) *84376. (3) *0001. (4) *661. (5) *575. 

(6) *79375. (7) *6. (8) n;769B125. (9) 86-497. (10) 562*926. 

Ey. XXX. (p..30.) 

1. (1) *5; mb’; *027; •428.571. 

(2) *5^; *743; *197530861; 15 IiT6. 

(3) *9178977-2; 7*285714 ; *00017. 

(4) 24 008497133; 170lh57142; 2*1678432. 


. 

7_ 7 

5 

289 

5 

2!L 

(3) 

1 

1007 

17 

2. (1) 

9' 90' 

'22' ^ ^ 


37’ 

mt' 

540* 

'383 ’ 

~ms'' 

(4) 

1 

191, 61467 




(5) 

4 

18619 

39 

7' 

480* rOToBU' 




13’ 

16835’ 

14* 

(6) 

114137 

1043 385 




(f) 

12M121 51 

402336 

333000 

A 

* 3^’ 4^’ 

t 



16000 

■' 14' 

"31680 


Ex. XXXI. (p. 81 .) 

1. (1) 31*371538. (2) 700*6V2301, (3) 6116666; 1*681818; 308 052752. 

3. 2*2384615; 13*72619047. . 3. (1)13*2; *27, (2) 25*213 ; 300. 

(3) 363*5746 ; 245*3. u (4) 1*33169....; 17*45. 

4. (1) 48*76; 6*76. (2) 303*75 ; 2 il. (3) 7; 48*734; *0134. 

E*:. XXXII. (p. 81 .) 

1 . 

*• *• 

E 673*005754; 573*004246; *43204577 ; 759953*5....; 1*02515; ;*00« 
,«Ot0()022S; 100. 

Y4fc 6, (1) 394. (2) *009072. (3) L (4) 118! 

6 . 



ANSWERS (pp. 82*84.) 



XL 


1 . 


• I I.H.I 


700409; 


242691 
20UU * 


•0032546^ 


2. Thre^hundred and ninety seven thousand and eight, and four hundred and 
five thousand and nine millionths; 397008405 009; 397*008405009. Three hun> 
dred and ninety’seven millions, eight thousand four hundred and five, and nine 
thousandths. Three hundred and ninety>seyen, and eight millions four haudnd 
and five thousand and nine tbousaj^-millionths. 


3. -03493. 


441 

4. 11*025; ; -00053874; «002; -0642. 

40 


5. 

(1) *000091304... 

(2) 2*5IA , 

(3) *625. 


(4) 10*0045. 

& 

2-4976096088. 

• 

• 





a 

• III. 

• 



1. 

•67 and 57000; 

• • 

• 

12644*042. 

• 

2. (1) 

and *9. 

• 


1*5488. 

(4) 

~ and -2916. 
24 




* 

37 

240' 


3. 

2-'6; 8585; no. 

5. 15*35 miles. 

6. 

'Ww 

• 


• 

IV. 





1. 124-36C53. 31|M; 

2. 300G005; three hundred thousand, six hundred and five*teath«. 

3. In order of magnitude they stand thus P5 x ; *2-625-i-5; 5 x *06. 

4. *0049: -uni. Anx. *006545; &420()^, -0046; 

20020; *02002. ' 

5. 3*14159. 6. 

5 


• T. 

1. 3 083 ; 2-87296; 8-0267to7142. 

^2. (1) 851. (2) 1*60546875. .(3; 25*4875. (4) l-teiOl. 

3. is the nearer. 4. 2*7182818; -0^097061: . . 

106 . * i lOOOOUOOO 

5. 7925*'^ miles/learly. 6. 13*74(36. 


ll; -I 


VI. 


1. 12*24362412; -0089147.; -0730091 ; ^^30091. 


2 . 


451 


jl9 _ 
410’ ®446* 


6401 

49500* 


6, *7i 


6. *4375. 
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A1SSWEB8 (pp. 102-107.) 


Ex. XXXHI. ip. 102.) 

1. (1> 13(>8(W.; 61^^fl047^ , (2) &744W.; 12600004. 

(3) 2<il lullpencf ; ‘f75<7. <,4) 80425i/.; 18B(j63 Ivalfpence. 

(5) 885()0i/.} HA.OO fuurpenny'plcces (6) 1347102^.; 945 sixpences. 

2. £/K>09. 18#. 9p/. 3. 200 half-crowns, lO'H) supcnccs, 1500 fourpences. 

4* 040 half-crowns; 200 half-guineas. 5. 234 half-guineas; 91 mOidores. 
6. (1) 34.3555 grs.; 6493 lbs., 19 liwts., 21 grs. (2) 195597 lbs., 2 ot , 

J7 dwts., 12 grs.; 51456dr«.; ^54;368sc. ^3) 278912ot; IStons, 3cwt., 3qr8., 
3 lbs., 14*oz., 9 drs. ^,(4) 162 tons, 17 cwt., Sqrs., 25lbs., 9oz.; 19439375dr>. 

(5) 90920 grs.; 72 oz., 4dwts., 22 grs. (6) 3'.)(jr>}.t., lib.; 3563 tons, 17 cwt., 
2qrs., 1st. (7) 6864 yds.; 363(15260 in. (8) 7 Jea., 4 fur., 10 po., 5 yds., 
2 ft., 4 in. 471-2544 in. 00 26611?*) barleycorns ; OBOIOA yds. (10) 79 chains, 
2 yds.; 9 ft., 9 in. (11) 1348 wads; 1124 nails. (12) 2001 nails; 880 naiU. 
(13) 5680 po.; 273460 sq. yds. (V4) 6188724 sq. in. i 138847^ sq. It, 

(15) 1575000 sq. links; 3l2ac., 2ro. (16) 7li,J cub. ft.; 3 cub. yds., 10 cub. ft., 
1031 cub. in. (17) 794i;{3 cub. in.: 1245888 .-ub. in. ’ (13) 45('4 pts.; 

11432 gals., 2 qts., 3 gills. (19) J)H‘24 pis.; 362 tier., 34 gals., 4 pts., 2 gills. 
(20) 2800 pLs.; 4573 hluls., 38 pals., 5 pis. (21) 24344 qts.; I{i6 gals. 

(22) 1429 Ids., 2 qrs., 7 bus?; 1160 pkb. (23) 9<y.X) bus.; I'i'*! chald., 34 bus., 
Spjo*- (24) 27336x11^013; 108 reams, 9 quirt s, 17 sheets. ("25) 2-2’266000 sec.; 
2674859 300. 

7. 668190Jpt8.; 331095^ qts.; 8.3523^Ual!».; bar. 

6. 873223200 see. 9. 50J:> liia.; IHir'KXKX) sec. 10. 56209280 sq. ac. 

Il'L 7XXIV. (p. loS.) 

I. /23. 9j. 8d. 2. £253. 10#. W. 3. £252. 3t. Sjd. 

4. £1.53. 16#.3?rf. 5., £271. lOi. 6. £3329. 8>. lid. 

7. 143 tons, 1.5 cwt., 3 qrs., 18 lbs. 8. 14lbs., 9oi., 2drs., lOprs. 

9. 223 80 ., 3ro., 15 po. 

10. £241. 18*. 7id.; £2778. 1W.; £1967. 12*. Jfd.; £3722. 11s. SJd.; 

£668.51. 0*. 4i./.; £7‘«.5l, 16*. 0*^. ; £769861. 15*. 2>d. 

II. 4911)3., 10o7., 13|jrrs.; 193ibs., 9yz., 19dwts.; 17571i;3., loz., IBdwts., 14grst, 

12. 3 01 ., 2drs., 9grs. ; 2521bs 4 oi., 4drs., Isc.; 246 lbs,, 4oz., 2drs., Hgrs, 

13. 98 lbs., 10 oz., 13 drs^^; 2 tons, 13 cwt., 3 qrs., 24 lbs., 8oz,; 2'214 eons, 
deWtt, 2 qrs., 26 lbs.;, 153 ton^, 9 cwt., 2qrs., 21bs., 2 oz. 

14. 176 yds., 2 ft., 5 in.; 199m.,2fur.; 166tn., 7fur.,13po., 1 yd., 2 ft., 1 in.: 
)25lea., 2ni., 4fur., 198 yds. 15. 185 yds., 1 qr., 3 na*; 182 Eng. ells. 

16. 181 «c., 16 po.; 07 ac., 2 ‘>o., 26 po., 14^ sq. yd., 2 sq. ft., 93 sq. in. 

' 17. 85 e. yds., 9 c. ft., 575lc. in.; 74 po., J sq. yd., 8 sq.' ft., 53 .sq. itr. 

J& 304 gaL, 1 qU; 47 pipes] 55gabs., 1 qt.; 403 Klids., 36 gals., 7 pis. 

19. QGOqnh, 3pks., ll pts.; 1702Ids., 6bus., 1 pk. 

30. 38 mq., 1 wk., 19 hrs., 40 ra.; 216 yrs., 39 wkk, 6d., 17 hr*., 51 m , 51 sec. 
21. 35yrs., 7mo., 2wks., 3d., 13bn. 



ANSWERS (pp. 107-lia.) 


327 


1. A4S. 141. 

4. 4:339! 13i. 2^3. 


Ex. ?SXX7. (p. 107.5 

I. £93. 7*., 8^. , 3.* £17. 19i. 6^, 
5. £14<)3. 7i. 2i^. 

Er. XXXYI. (p. 109.) 


1 . 

4. 

7. 

9, 

11 . 

12 . 


2. £62. lit. 4d. 3. £189. I4i. OJd. 

5. £361. ]9t. 6. £313. C<. Ifd. 

8. 12 fur., 3^ po., 1 yd. * 

10. 55 qni., 5 bus.| 1 pk., I gal. 

■ 

• (2) 85911*5., 4uz., 6dwt«., Sgrs. 

(4) 17 tons, 13cwt, 3q»., 

(tf) 30 yd#., Iqr., 2na, 

(B) 11 ycl#., 1 ft., 1 ID. 

(10) Clca.^2m., 6 fur., 2.'Jpo., 4 yd#., 2 ft. 
Iro., 2Bpo., 28"^q.yds., 8sq.ft, 
f 13j«l cub. yd., 20cul).rt., 1305cub.in. (14) IStuns,21>hd5., 53gal#., Iqt., Ipt, 

(15) 5bar., Stir.. 3qt.s. (16) 416#.^ 4qr8., 7bus., 3pkl. 

(17) 2 mo., 1 wk., 3d. 


£20. 0#. lOd. 

£ 888 . 0 *. 2 ^ 4 /. 

4owt., 3qr$., 51bs., 7 oz. 

5oc., 2ro., 31 po. 

£77. 17t. lOJd. . 

(p 38il>s., 4 oa., Odwts., 10 frni 
(3) OtoDii, IGcwt., 3qr#., 518#. 

. (5) ISlbs., 8 07 ., 4dr8., l*c. 

(7) 1 yd., 1 ft.. 10 m. 

(9) 1 in.,*5fur.,*36po*., Syfls 
‘'ll) 7 roi, 2ro., 36 po. 


(19) £52. Oi. 4id. 


(10) 90, 36', 55". 

(20) £1770 7i. IJd. 


Ex. XXXVII. (p. in.) 

1. 18i. , 2. £4. 4i. ll^d. 3. £3. 13i. llgd. 

4. £110. 18i. 74d, £l7jm. 19*. ijgd. 

Ex. XXXVIII. /p. ii2.) 


1. £23.7*.; £58.7#. 

3. £12. 15*. 7Jd.; £IG. 8*. 8id. 

5. £41. 1G«. Bid.; 1C45. 12*. Ud. 

7. £1043. 7s. 5id.; 13625. I3i. Il|d. 
9. £39389.0*. SJd.; £120043.18 *. Bd. 
^1. £368135. 3s. 4d.; £049297. 6*. Bd. 


2. •£ll. 14s, Gtt.; £17.11*. 9at. 

4, £13.16*. ljd.i £22, Is, lOrf, ^ 

6. £79. 16*. 3d. ; £95.15#.6d. 

8. £75f9. 10*. lOd.; £9328. 13*. 4rf. 
10, £.58402. 15*. 5^d.; £69210. 2*. 


12. £68236.9i. 9id.; £90248.5*. 2id.; £102(^4.14*. S^d. - , 

13. £*379113. 9*. 2id.; £3^9745.9*. Bid.; £1222447. 9*. 7^(1 .; £6011656. 5*. e|A 

14. 6931b#., 2oz.,*ll dwia., IGjfr#.; SllOlbs,, 5oz., 12dwt9., 12grs, 

18. 38ton#. 2cwt., 2qrs., 25 lbs., 15oz.; ,228 ton#, 18cwt., 3qra., l^lb*., 12 ot. 

16. ^471bg., 6o#., 4dr5.; 3102Ibs., 3oz., Idr., 1 sc. .# 

17. e06yds., ItJ., 2na.; 3570yds., 3qr#., 2*1. 

18. 2fur., 10 po.. 1yd., Ift., lOin.; Im., I fur., 14po., Ifc, 2in. 

!&. 106 ac., 3 ro., 27 po.. 26| yd#., 4ft.; 1903 ae., 36 po., 23 yd#.. 8 ft, 

20. 4571 ac., 1 ro., 24po.; 4D380ac., 2 ro., 32po. 
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AKSVEBB . (pp. 112-119.) 

•41 

2h 2qtf.; 14841 gaf., Sqta. 

22. 189 Ids., 1 qr., 7 bus., 2pk8,; 3081 Ids. 

8X lyr., Wwki., 4d.,‘Bh., 34m.; 3Ryrs., 46w4t., 2d., 13h,, 6ib. 
24. 672tuns, 1 pipe, SOgals.* 3pl8.; VTOOtuns, 1 hhd., 10gals., 2^ts. 
26. 1691 bar., 17 gal., -iqu., Ipt.; 33135bar., 30gal., 2qu. 

26. £1053. 4f. 10|d. 27. 16464. 




Ex. XXXIX. (p. 114.; 

) 


l; 

£19.J8«. 2^d.i 

£73. Oi. Ud.;*' 

£378. 5s. ll^d. 

2. 

£302.15i. Otd.; 

£1135. 6s. 6d.; 

£6660. III. 5id. 

3. 

£4259.71. lUd.; 

£18457. 7i. 9|d.; 

£85187. 19#. 2d. 

4. 

£22079.10f.2|d.) 

£23i:^. 18s. 

£85689. lOf. 5id. 

6. 

£6047. IBs. 9d.; 

£ 18143.,!6s. 3d.; 

. 

£72701, 4s. n\l\. 



Ex. XL. (p. 116.) 

4 

% 

1. 

£3. 18f. Id. 

2. ' £2. 2i. .lid. 

3. 

£37. 14s. aid. 

4. 

£6. 111. 7id. 

5. £61.8i.8d. 

6. 

£17. 7s. 3jd: 

7. 

£13. 16i. 7id. 

8. £62. 5i.3Jd. 

9. 

£51. 3i. ajd. ' 

10. 

£67. 4i. 6id. 

11 £35. 3s. ^d. 

12. 

£39. 9s. e^d. 

13.* 

£1. 9«. 6d. 

14. £1.5s. 2jd. 

15. 

6i. 7 id. , 

J& 

£1.31. lOid. 

17. 6s. 3^d. 

18. 

^2. 13s. 4d. 

19. 

£1. I4i. 2d, 

20. 10s.0id. 

21. 

£77. 111. 44d. 

22. 

£1. Oi. Hd. 

23. £13. 16i. 8id. 

24. 

12s. 9j^^7-d. 

25. 

£7. 8s. 4id. 

26. £2. 13s. 4d. liq. 

27. 

Wcwt., 12 lbs. 

28. 

3 cw^, 1 qr., 14 lbs. 

2P. 7Ao.,26<1. 

30. 

14(1., 13 h., 27 m. 

31. 

3lttjl. lloi.,14|^di 

rs. 32. Bibs., 13 

oz., 

OJcldrs. 

33. 

3ae., 3 ro., 27po., lOsq. ^ds.,*79q. ft., l/jsq.in. 



34. 

14 po., 12 sq. yds., 6sq. ft., 1 sq. in. 35. 

1$^^ nails. 

36. 

7 bus., 

37. £19200. 38. . 

£19200. 

4 



Ex. XLI. (p. 117.) 

f 


1. 

£29. 7i. Hd, Hff- 

2,^ £>:. 4s. 4id. fflg. 


3. £1. 4i. ll)d.^^ 

4. 

^£2.9i.4|d. 

9k £20. 12s. 4id. ^q. 


6. £7. 10s. 3id. llq. 

7. 

£7.7i.4id.i|q. ' 

8. £4. 6s. lid.9• 


9. £18.13#. 4d.||g 



10. £6.7s. 4id.f3i9. 


1 


1 

t 

Ex^ XLII. (p. 119.) 


\ 

1. 

£39.13a. lid. 

2. £17. 17s. 6d. 


3. £2.0s.6d. 

4. 

£1. 8i. Hid. 

6. 2s. 2id. 


6. £1. 1«. Ud. 

7. 

1 «>.. 29^per. * £19. 0i.*4id. -SOOBg. a 2779 

ac.; 277ac., 3ro., 24] 



829 


KsayrEBS (pp. 120-130.) 

£x.*XLIIl. (p. 120.) 

1. 38. 2. 23. i 105. . 4. 1^. * 5. 27. 6. 36b 

1 . 6t>. , 8. 288. 9. leeililii* lo. 256jf|. 


Ex. XLIV. (p. 121.) 


1. 

£37. 18s. 1}d.|9. 

2. £26.12».3^d. 

3. 

£2314.17*. 10,^. 

4. 79 ac. , 1 r#., 26 po., 17J yds. 

5. 

25m., 5fur., 15po., 4}\yds. 

6. 1994 tons, 20g4bt. 

i. 

£404. 4*. 8d. 

8. 44cwt., 3qni., 7| lbs. 

9. 

£2, 10*. 6Jd. 

10. 17]|^., 3mo.. 1 wk., 2d., 6|f|^hra. 

11. 

£1.*12*. 

12. 24 yds., 1^{{| na. 


^ . Ex. XLV. (p. 127.) 

1. 15fffl15G0 c15600 m.; 63 2 c., «32 m. * 

•». 30f»5c.. 30950 m. ; 961‘29 6., 9612-9 c., 96129 m. 

3. * 180-(>5fl.. IBOG’Sc., 18065m.; 9 25fl., 92-5», 925 m. 

4. 100 018., 1000-1 c., 10001 m.; 460‘25fl., 4602‘5c., 46025m. 


Ex. XLVL (p. 129.) 

J. (I) £264. Iflj3c. 5m. • (2) £552. 76. 7c. 7m. 

2. (1) £3. Ifl. I'c. • (-2) Im. (3) £1. 5fl. 6m. 

3. (1) £364. Ic. 5m.; £4838. 56. 8c. 9m. (2^ £16. 6fl. 5c.; £np2. 4(1, 

(3) £300760. 2 c. Sm.; £2786492. Bfl. 8 c. * 

4. (1> £38.9fl. Ic. .5m. (2) £978. .'ifl. &c. 4m. (3) £46. 3fl. 6c. 


Ex. XLVII. (p.»129.) 

• 

• I. • 

1. 806974^; 16946464.J. 3. £26497. 7«. 11 <i. 4. 80^. 

5. £143. 4i. lOid. 6. £1712.* . 7. 135. 8. 54 nL 

I 

n. 

1. £37. l-2i. Bid. 2. £f/'e6. Of. 8d. 3. 90090; 17920000. 

4. £2.4>. 3d.; ICl. 9i. 6d. 5. £554. 3i. 6d. 6, £8746. 

56 dozcus. * 8. £1. 8f. 

m. 

1. 68lbs.. ISdwts., Bgn. 2. 116 yds. . 3. 3130. 4. 17i 8sl* 

■.3. £887. 4*. 7. 6 guineas, 12 guineu, 36 guineas, 144 guineas. 

8. -£3. 6fl. 9c. leu 
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ANSWERS (pp. lSl-139.) 


r 

It. * 

Gain io 2n(l case x*12 ai^n in lat casex 11. 4 3. 1771. 4. 19s. 

£617. 3fl. 2c. 6m.; £25. 36. 4c. W 6. 19 gal. 

1000 perches. 8. 16225866. 

t** 

• 

r. 

4752000000. 

19Sf ^ guibeu. 

3. dozens. 4. £3105. 7s. 6d.; £443. 12s. 6d. 

6 . 216600. 7. 6 j. 3]d. 8. £384.58. 5c. 8m. 

t 


rs: 

£44. I4s. 6d. 

15#. 6d. 6. £1. 

2 . 4 yds.,Vrt. 3. £372. lOi. 7.id. 4. £5. 

13j.; 164 .6./.; Si.Gd. 7.100000. 8. 425<laartm. 

• * t 


* 

VII. 

5260320 min. 

2. J5 tons, 1.5 rwt,, 1 qr./1618s.; 48 m., 5f«r., 1 po. , 


154motdorefl. 3. 4. 120rj§^jJ tla>3. S. £3. 14i 2d, 

6 . £19175; £45950. 7. 1V2 gallons. 0. 2s.G<i. 


» VIII. 

2. Bibs., 4oz.. 4A firs. 3. 2*. IW. 4. £‘211050., 5. £7B4.r«.9’/. 

6 . £1311, 1 fi. 8 c. I m.; £505. 9 m.; £.5727. 8 fi. 8 m. 7. £1094. 19#. 3d. 
6 . £108. 

f IX. 

1 . M*y 1,1769. 2. 19800. 3. 71bs., 8oj. 4. A h»9 to 

give B £42. 155J 5. 20^f?s«p. 6. 144540. 7. 61jrs., 7 m., 12»ec. 

». £5791. 10s. , 

• X. 

I. £809424. 2. J*»e will have saved £8112. ' 3. £1.5^. 

4. £56260, 111. 6d. 5. 9fl. 2c. 5ni. 6. 20th Oct. 1835. 

7. 238. 6#. Sid. 8., £115. 12#. 3d.; £6011. 17#i 

, \ 

< ^ XL 

1. £1605. 7i. lld.i £2334. 6s. Id.; £2903 Os. 5d. , 2. £-23. 3i. S^d. 

3. 2*- ^ £8364.11s. 8d. 6. . £1. 3i. 2 id.iJl9. 

" h fiOlbe., 13 |Ho*- 8 ^ 2d.; £93. 2s. ld.< 

XU, 

1 . 96. 2. n#. lOJrf. 3. 235^1^ tno. 4. £114. Is. 3d. 

6 . 1*2119. 6. 6s. 8d. 7. 6 men, 12w0meD, 18 boys. 

«. £9gai5f.0)d. 



ANSWERS (pp, 14^)-1430 
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Ex. KLVIIL (p. HO.) 


. (1) 7s. (W.; 13s. 4d,; 12s.Irf.; 15s. 9d^; 17$. 6d. 

(2) £1. 2<. 6d.; £1. 6s. M ; lljd.; 8s. (3^ 1«. Id.; 3]i2.; 4 j.; 4d .; Is. Od. 

(4) 18i. 2id. £1. lh.3J.; lOs. 3^- 

(5) ll. lOd.; £1. 43 d. \q.', 4s. 7rf. ; h. n.Jrf. |r/. 

(6) 7s. 8Ad.; £3. 17^. 3d.; h. 4d.; £2. 2s. 

(7) £2. 6s. 8d.; £3. 14s. Bid. ; 8s. SJd. 

(8) 1 qr., 7 Ib^.; 12 oz.; 6 fur., tw yds.; 2 ro.,*CO po. 

(9) 3fur., 25 po.y 2y(i>i., lil., 6ifl.; 7hrs., 12Tni.;i(ift.; 3qr.s.| 24Ibfi. 

(10) 7 lbs., 9oz., drs.; lll>.,9oz.; 2ga]s.,lqt., 4ac,, Iro., STpo., 3ydj*.; 

I ft. 94 } in. • 

(11) 3Itlids., 22;;iils., 2qts.; 2tui)S‘, llihd., 31 galst.,2qts.^ Cbus., 3pk»., 

(12) 21ld9.,ilcoinb, 2bus., 2pk4f, 1 gal., I^qt.; dcub.yds., ficub.ft., 201^|cub.m.; 

:9.178. 9d. (13) 5hrs., 3Riiu., £2.; Kis. lOid. 

(14) £2. 16s. 3?/. ; ».*4.U. \ l\q. ^15) £4. ; 6i. 8d. 

(16) £99. 17s. Oid.; £2. Is. 6-/^d. * 

!. (4) £1. Is. 2d. (2) 8s. 9Jd. (3) gs. Ijd. ?,« 7 . (4) Is. lljd. 

(5) lb. lid. (6) £4. Os. 4|d, ff) Us. .^id. Iq. 

(8) £1. 6s. 113 d. ^\q. (9) £1. 12s. 2id. fyq. 

*(10) 10s. n^d. IV' (11) 11s. 9d. (12) £6. 15s. lOid. 

(13) £12. 2s. ll iH^d. (14) 12rwt., 2qrfi., 14lbs., lOoz., lOfdrB. 

(15) 1 lb., 1 07 ., 12 (livts., 5A grs, (16)»4 fur., 39 po., 2 yds. 

(17) St'iib. ft., cuU in, (Ittj 46.3/). (1^0 4in., 4 fur., 1 po., liydii., 5f 'ln. 

(20) 2725 days, 18 lirs., 34 m. (2u 4 ac» 1 to., 23 po., 33 7V 


Ex. XLIX. Cpal42.) 


(Dj; 

39 

40 > 


25 

(2) 

5 

27 

• 

5 


g 

I 

97 

W 

12 ’ 

160* 

^3} 

216 

I 

16' 

(4) Q| 

504 • 

1 

• 

147 

559 

(7) 

7, 


20 

103 

495 

250* 


16*’ 

(>51 * 

162 

) 

Kl ■ f”' 

2240' 

"2 * 

2560 


(10) 

59 3 , 




7t)l 

2617 


T ■ 


64’ Tioo* 



iuSoo* 

11664' 



8 161 


15’ 486' 


( 12 ) 

115.9 11 • 

10368’ 57f>' 
• 2 I 70 I 

Ii23- 

60' 


ni'i Jl ” 

'' ^ 1120’ r^io' 

9269 3 

^ 4bo' 8‘* 


( 19 ) 1 ; 


12663 

~T'‘ 


(14! - HL’ 

^ ^ 38’ 3810’ 

. 293 , 79 

^ 2880 ’ 480*^ 

3025 36 

6596’ T- 


(2) 


Jl 2 . 

147 ’ 40' 


^^>100' 


63 42 


5 


... 21 5 

fiO* 6* 



882 


ANSWERS (pp. 143-160.) 


3* S' 


(9) 


25’ 175* 


03) i- 

^*‘^^2304’ 81* 


3. (1) 

m 

0 ) 


6 

40* 

440* 


(5) 

( 10 ) 


2_, 1 
4C0* 

1 31^ 

22-*0’ 184* 


04) 1; I 


®llo- 


^3) 

'®lr25* 


2^22400 

( 8 ) - 


(7) 


• 3 


8 ^’ 2112 

^jn ?Z. 12 (1«) ^ 

80’ 56' ^ 


n 


_^ 

108 ’ 70 ' 

288 


1 4 5H 

'‘‘"'Ha’ 25' 15625’ 


(4^57- 

(9) — 


(5)|. 


(6). 


5400000 


( 10 ) 


n 

24* 


Ex. L. (n. 146.) 

. ' 

6 11. 

1. “ of a crown in the grreatest, £— the next, and ^ of a guinea is th^j 

35 IV ^ ' 4 *U « 

least. 2. The Artt two are equali the third less. 


3. 

7. 


of 0 day by ——hr. 
25 ^ ^ i76 V 


4. 


1 

15' 


5 

1J5 


817 

1600* 


0. 


45 

iji' 


9 ^ 

‘ 400' 


10 . 


6 . 

233 
20 ' 


107 

340' 


Ex. ‘LI. (p. 150.) 

c 

1* (1) 9#.} 174.'<j4<1. *d96Bg. 

(2) 6s. 7id.; ISi. Il-OBfV/.; 14 4^11. 

(3) is. 0*. IJd.; £3. 17,1. Gjrf.; lU. ' 

(4) li. 3id. i 7s. 7^>i. *48»^.; Pj. 7^d. 

( 6 ) h. 2id. ‘m704g.i £2. Km. 3Jd. - 81287 .; I7i. 6|<i. 

(6) £3.0*. Hid,- 047 . i £4. Si,; .5i.912i1. 

<7) I9i. 8irf.; 7i. Oid. £2. 17i. S^d. 

(8) £1.18s. Oid. - 1927 .; £3. 4i. 2d.; £1. 7s, 7(L 

(9) 2m., llOOyds. i 2d., 12 hrs.i^'. 21'^; 7oz.,4dwts. 

(10) £24, 12j. 6-2A909936d. 4^ lbs. 

, (fl) dqra.f 11 lbs., 4‘S6I92oz.; 81bs., 3'2G4oz.; 14po., 2 yds.. 7'2in. 

(12) 4tons, 3cwt., 1 qr., Gibs., 2'S6oz.; 3 cwt., 2qrs., 14 ; 8sq. po, 

(13) ^hs.» 10oz., 5*568gre.; 2qia., 3bus., 3pks.; 14cwt., )21bs., 12*96a:^ 

<(H) Sm., 3ro., 14po.; 63gals. (15) 37po,; 9^., IShrs. . ^ 

. (16) £506. 61 . 6 d.; 19 qra. ^ (17) 7 ac., 3 ro.* 20 po.; £3. li. 7id. 

' <n) £5.0i.3id.; 2m., 1150yds.. 2-052ft. 

(l^ 13aq. ydk, 1 aq. ft., 111-6sq. in.; £126. Is. 2d. * 24667 . 

(90) 4]n**6]»., 1 yd., 2fl., ll-97696m.; £15.16s.6jd. - 67 . 
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ANSWEBS (pp. 161-160.) 


2..(1) 7i. 8<2.; dt. 5(f.; Soz., l2dwts., 16|rT«* 

(2) 15i.6(/.; (3) 6(.; £2. l€t. 2d. 

(4) £6.J3«.; £9. 10».3jd. * * 

(5) 6i»q. yds., lOBsq. in.; 3fur.,10po.,3yd8.,2ft.; 20d., 61irs. 

(6) ac.) 20 hra., 30mi. 

3. 7s.;10i. 6ii. 4. £1.10*. 5. (I) £2. fcs. 5|d. 

(2) £83.7i.2Jd. (3) *£1.2*.g^rf. ^ (4) 6*. 7*012<L . 

(5) 152 wka., 5d., 10hr9.,54^\ 6€c. (6) lro.,^po.>28^6q.yd6.*-]fyV**l'*'’’ 

G. *0231 of a guinea. 

. Ex. Lir. (if. 154 .) 

1. CD '316 ‘435416. -23125; *796875. (3) -675; *003126. 

(4) -503125 ;/057^J6. (5) ‘08472; -577380952. (6) •376; -694. 

<7) l!l5;. 1 •46075.* * (8) 3‘59(^; 1-40625. 


(9) -2232142857; -857142. 

(11) aw 90; 1-32^31. 

(13) -03437.5; -30016741. 


’(15) -278.5493827160; -875. 
(17) -678.5714-2 >*00002546m 
(19) -(KWOIS...; 5-857142. 

(21) 1-916; l4-2i 

(-23) 75-789.; 5212-307692. 


(10) 1-365; *0000625. 

(12) •22083; 48 085. 

(14) -27329545; -072916'. 
(16) '402'7; -61875. 

(18) -93; *825285714*. 

(20i -0334821.; 82 5. 

(2p 114-54; -00061. 

(24) •0W75; *805; ^317. * 


(2) -148809523: '3^ (.3) -28125; -013671876. 

(5) -00243...; -(KXK^... (6) -000304...; -066625. 


*. (1) -4.5; 2-142857. 

(4) •2-25; -511. 

(7) -288; -54687^ 

i. -3821. 4.. -0475. 5. -1182^396. 6. *1027. 7. 1*694.. 

a 2*.3J., -45. 9. *3140625. 

10- (1) 2c. 6 m. (2) 4 c. Hra. (3) 1 c. fij m. (4) 2'fl. 5c. 

«• (5) 5fl. 2c. 5m. (6) 8fl. • (7)» £5. 6fl. 2c. 6ro. 

(8) £54.3|fl. (.9) £20. 9fl. 8 c. Hi. (10) ^fl.6e.9-7EU^«. 

(11) 7a.3c.4m. (12) jE2. 76. 9 c. O^m. *(13) £3. 4 c. 9in. • 


Ex. LUI. (f. 160.) 


1. £&0. \2s. Gd. ;^£30. 4*. 6d. 2. ifS. 8i. 6d. ; £5.14*. 


3^ £9. 1S».; £35. 7j. OJd. 

C. £17. 8i.4ii.; £10. li. lljd. 

7. £106.17f. 6d.; £2500.19*. lOd. 


4. £271.6f.4d.; £172.16«. KM 
6. £234. 12*. f £927.13s. 6d. 

8. £G61.4*.6i.; 11s. 










334 AXSWEllS (pp. liil-171.) 

9. £2M^ lu U. \ £em. 14i. U W- f^^0. 13*. 2^d .; £790.17i. 9J. 

1 1. £2005. lek. fid. ; £669. 3i. IW. 12. £8^. 3*. ll.i(i. •, £398.13. 5|d. 

13. £14842. 16i.; £173/. 18 j. Ofd. . 14. £720. 3». 4 JJ.; £2358. 16*. 9Jd. 

15. £27820.18*. 3d.; £82654. 9*. Id. 16. £39061.8*. S^d.; £247968.12*. 5|d. 

17. £250014. 13*. Bfd.; £44359. li. lOfd. 

18. £16982. 14*. 7Jd.; £4981. 1*. l|d. 19. £1075. 8*. 8d.; £2173. 1*. 9d. 

aO. £552*. 14/.5Jd.; £901. 19*. 7d. 21. £1927.16*. lO^d.; £1903.18*. Sfd ^7. 

22.. £11342. 13*. &/ffd.; £.5498.^9*. 10^ iV’ 

23. £692^1.9*. Ig^d.; £2f617.*0s. Vjd. Y^q. 

24. £19.7*.61d. £144. 74*. Ofd. J7. 

O. £51. 12*. 9id. i7.; £986.17*. KX'. 


26. 

£1775. 9*. 8.id. ; 

£831. 3*. 

fq. 



27. 

£10089.17*. Ofd. Iq. 

; £1W 

.7*. 11 Ad. Iqy 


V 

28, 

£12.15*. llld. 

29. 

£215. 16*-B^d. 

30, 

. £tl9. 6*. lid.' 

31. 

£467. 1*. 6fd. f 9. 

32. 

£12.6*. lO.Jd. ?q.. 

' 33. 

. £2. 15*. Hid. 

34. 

£147. 16*. ll^d. 

35. 

£230'. 16*. 8;d. Jq. 

36. 

£4. 9s. 5id. \l /. 

37. 

£62. 0*. 6/td. 

3R. £M 

1. 19*. lO^^d. 

39. 

£595. 6*. llild.vV/' 

40. 

£61. 0*. O^d. 

41.’ £308. 6*. 03d Yh- 

12. 

£33. 8*. 33d. if 

43. 

1*8. 3*. 4fd. iq. 






Ex. LIV. (p. 170.) 

1. 3*q. yds., 1 60sq. in. 2. 23asq.ft , OOsq. in. 3. 31 sq. ft., 87*q.in. 

4. 52ii^ft. 5. 32ft. 6. 17ft.,8in' 7. 90j«Vplanks. 

6, fiSSiq.^ds., asq. ft., 25fq. fn. 9. £62. 5*. 5d. 10. £3. 1*. 5<1. 

lU £8. iVeid. 12. (1) 4^11.15*. (2) £11.6*. 5d. (3) £5.U*. 7.Jd. 

13. (1) 273sq.ft., 639q. in. (2) sq.ft., 60sq. in. (3) Hlsq. ft., 8'.5''.3'. 

(4) 377Mi.ft., I0'.5".r’'.6 "".*’ (5) 42sq.ft., 6'.6".4' '. 11"". 

(6) 2893 sq. ft., 8'. 4". 10 ". ’ (7> 274 jq. ft., 4'. XO;.’ 9'"’. 

14. 22li|yds, 15.* 26yds., Oft, 4in. *16. £10. 

17. 0) £5-3^.9iid. (2) £13. l*.6id.^7. (3> £12.12*.61d. 

£l 1. 15*. 6.id. ^q. * (5) ^ £13.16*. 7ilid. 

< 8 . 0) e58cub.ft.,936cub.in), £24.13s. lOfd. ^7. 

<2) ♦«ttb.ft.,1088cab.[n.; £200. (3) 64 cub. yds.; £2. 8*. 

<4) lci|^^,10|cub.ft. (5) 826cub.ydl., 10.Jcufa.ft. 

M <4l3|Stt^cub.ft. ‘ . 

I86iq. in.; 49154\ib. ft., 1080 cub. in. i, 

’ 8tn. 21. £183.12s. 4d. 

^ Oy (2) £4.14i. 5id. iq. (3) £L15i.6fd.H 

(4> £3*111.94.1 £3a8*. 1*;^.; £6.8i.4d. 



ANSWERS .(pp. 17a-lB6.) 


S8S 


23. lG6yi]s.,2li.; £6. &. « M. Sft. 2S. i;2S.7f.2cZ 

36. 960<t. ft.. 93iiq. in.; £4,^4i.lf^ 

26< 156sq.yds., 2sq.ft, 3Gsq.m. • 29. 934yds., 23)^ft. 

30. 391 aq. yds., 7 sq. ft., 128q. in. 31. 314| cub. ft 

32. 18 ft, 9 in.; 14|ft. 33. 1169 sq.ft; £48.14<. 2d. 

34. ]1520bncks. 35. 64 tons, 9 cwt., 7 lbs. 36. 7^\'i'ods^ 

37. 4«. 10|d. 38. £9. 19#. 8^3. ^7. 

39. 20yds. lonif, and 4 yds. broa^. • 40. 12|f(. 

41. 9yds., l|^ft.; £1.15i. 5^d. ^ 7 . 4*49 24nf0^cub. ft 

43. 4^2 yds. 44. 146625staropB. 

45. 2563sq.y4s.; £15. 13*. 9.id. I7. / 46. 120000 bricka. 

47. f2.Ut 48. 5044 bricks. 49. £69.10*. fid. 

182-2.'i8. 51. £51. 9 m £126. I 8t 3^. 62. 12 ft., 65? in. 

53. £J7.0*.0Jfi. , 54. 469iVy^VT 

• * • 

. ’ Ex. LV.*{p. 185.) 

• I. 

10-5138461^ 2. £64.4*. 

: £246. 6*. 7®d.; £578. 19*. l^d, 

. £613.2*. Od. * 7. £236.8#. 6(/. 

. 2 francs, 13 centimes. 

II. 

10 


3. -625; *312.5. 
5. £562. 3s. 2</. 
8. 15*. 

10. lOwks. 


1 . 


3l ii's share » £\ l.^i. ^ 


- -. 2. 1668|y metres. 

1«A 

rs share = £\2. 17*. l-id. ^ 7 ., Ca pLare «.«15. d4*. ^d. I 7 . 4 . *0025. 

5. £5118.2*. 5d. 6 . lOd. 7. 33(il*3...iue. 8 . £4. 17«. l^d. 

9 . 5 ^ hrs. 10 . 7 -l^j-hr 3 , 


Q. * £66. 19s. ^d. 
B, £50.10*. 


• Ill. 

1. IScwt, 2qrs., 21 lbs. ; £118. 3i. 7d. 

2. 8*495; 8 chains, 4 chainlets, 9 Uuka,^linUcta. 

4. 8 d.; £3.17*. Id. 5. 5 mo. ^ ^ 

7. I 9 *. 54 rf. 47 ^ 8 . 365*2425 days. 

W *26973, f 2. *0219238095. 9 . £138.17*. 9id.; £^.^iir2|d. 

4. £36.10*. B^d. t?. 6 - 9 days. 6 . £4,4*. 2jd.; 61 . 

7. £395.19*. 2d.; £116145. 16*.8d. 8. 195sq.y4s. 

% #i*s share« £600, .0’s share a £480, Cifluraw £320. 10. 8«.. 



ANSWERS .(]^. 




T. 

22S 81 

1. 974 quotient, aD4 449 remainder. ** alB* 3I5’ 

3. 3|H|«ov. 4. £15468750. 5. 3ihra. 

6, 35 cub, ft.; 4 ft., 7^ in. 7. lOhn., 12 m. 8. 7^'^ days. 

9. £4f 14j. 2J, 10. 15«. in the £.; £386. 14«. i^d .; £305. 5i.; £220. 

% 

. n. 

1. £95*15.17#. 9<i. • 2. £986. 3. 10 yd?., 11 in. 

4. 1512 franca. 6. It. ^ 6. lOd. 7. 9d. 

A £8,8i.8d. 9. 635jf‘in. 10. £1000 

VII. 


1. £2.5#. 6^1.; -0095. 

3. 16; £4. 19t.; £9.18#.; £19.161.’ 3. 129f|h’r»' ^ 

4. 5i2^daya. 5. 1200 men. 6. £172. Qi. J. £30C. 

9. 98. • 10. 10234 fr., 661 cent. 

• • 

vm. 


1. £536. H«. 9d. 2. 15JJ. A 4. £203.16* 2d. 

; *00234375. 6. r48<'res. 7. 8 cwt., 37^ lbs. 8. 67^hr8. 

9. 61.8d. 10. £79955. 3f. 4d. 


U. 


1. 2143. 2. -4; -O^ 


3. Yes; 149. 

4. 80 days. 

f 

5. £19.8 fl. 7c. 7m. ; ni. 

4 

6. 78 yds., I ft. 

7. 4#. 

a The English hen. 

' 

9. 45 men. 

10. 160boys.' 

1. *«!; *017; 11-2. 

2. 

X. 

4. £19. h. lOi^' 

a ^eS4ftyds. 6. ed. 

‘7. 

£26. 14#. 9d. ; 6r. 

8. 26 yds., 4 in. 

a *£66.3kll)r|ifd. 

10. 

24 days. 




XT. 

#; 


I.' -692706766917293233 j £24i !&. 2|d. 2^1 lOd. 

a. £104.161.-W. 4. l*.4id. 6. 2iin. 

& Us 12*6i 6; 9*6? ^"95i 9-Oel 7. 25Afr.; 215; 

a MUf. 0. 800,000aheets. 10. 240aoY.i 720k; SeOtL 




i. 
10 . 
14. 
7. 
I. 




30. 

34. 

30. 

4^. 


£14. e*. 

£ 8 . 55 . 9d. 
£4. \ih.bd, 
9$. 6d, 
£690. 
£1500. 

^da 


AimWERS (pp. 207*226.^ 

Ex, liVI. (p. 207.) 

2. 72 yds. ^ 3. I5i.9d. 4. 182 tie. 

7. 40wks. 8 . W 9. 

11. £18. 12. £7. 10i.2jd. la 

15. 11 qra., 5 bus., 2 pks. 16. 

la £25. li. 8 d. 19. 17s. 6 d. 20. 


837 


5. £41.17t. 
12cwt,3<in. 

£30.12f.6d. 
£75. 165. 6 |d. 
4fl. 3). 7^m. 


22. £33. 7 fl. 


23. 8 d. il. £2. 18, 25. 50. 

[ays. 27. 3-8709...days. *28. 4677iyds, 29. £5012. 28.3c. 74m. 

£104. 16j. 4d. 31. 18 days. 33. £ 47 .^ 185 . 6 d. 33. 8 m«m 

£& 6 i. 8 d. 35. 8 d.; £3. 17s. Id. ^ 36. £ 6 . 45 . ^d. 37. 24yds. 

3 mo. 39. £172. 40. £4. f 8 . 2e. dm. 41. £92.8i.24d. 

11yds. ^ 43. £425.5iv 44. I^Jdays. 45. 6 c. 8 Jin. 

(46. 2 «. Hs.llJd.fiVjjv. 47. £175.75.74d. 48. £14.145. 49. £100. 

no. Os.OJd.^ 6 U £1682, 52. £2710.6s. ai. 53. lOh. 40'. 36iV'. 

54. 70ft. 8-232 in. 55. Os.Bid., £58 l-Js. 3d. 66 . 4^^cyiitU 

57. £747. lOs. 58, £4. 10*. 

til. £40. 85. 3d. 62. £157.10». 63. 

65.^*104 days. 66 . 65^jd$, 

68. ^1 * before 4 jj’clock. 

71, 41665 yds. 72. 240000lbs 

75. 

7a 



69. £760. 

73. 2240^^5^. 
168lbs. 7a Monday fortnight, at 36m., p.m. 

135.4d. 79. 466(i501b8. lOOdays. 

£18.10s. 3d., nearly. 83. 80 days. - 


59. &i. 6 d. 60. 15bia. 

208 days. 64. £1.9^50. 
67. lie loses 3j^d. 

70. 

74. 

77. 

81. 


£4. 4#. 

3 days. 

15 men. 
4 ISj^ffbus. 


8a 


9iyds. 87. £39. 9s. 2Jd. 


* 

Todays. 
£94. lOi. 
72 yds. 
£26000. 
84. £21^19#. 3d. 
88 . 20 /: 82. 


9.^ 


* 2 . 

6 . 


£326. 135. 4d. 
llcwt., Sqrs., 14lbs. 


Ex. LVU. (p. 224.) 

3. 66 days. 

7. 18^fmi. 
11 mo. 11 . 


16. 3d., 6 hn. 

20. 9 days. 

24 'SmOO men. 
S7. 4adays. 

a. 8ft. 

£97.Qs.4|d. 


I 


4. 72Q0fo}£hirs. 
a Otfewt. 

£61.18s. 5d. 

12 hm. ^,14. 8Jwk*. ^ £ 30 . 

18. £50. Bs.9d.« 19. &30ma^ 

22. 64days. 23. 350m«i. 

25. 47tons,17cwt.,6Sn)a. 26. 324 meo. 

2a £332.51.2^. 29| 2268enb.ft. 30. 13a «£ 
32. £2.3i. lid. 33. 1320yds. 34. Ifilfft. 

36w 35 days. 


17. 

^1. 


7 men. 
600 ac. 
10 . 
13. 
10 hrs. 
8 wks. 


37. lO^daya. 38. 


23 
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ANBWKRS (pp. 980-239.) 

Ex. LVin. (p, 230 .) 

1. (1) £4.f>9. . (2) £12.8*. ((3) £45. (4) £71.6*. 

(5) £74. 10*. 6d. (6) £^.67. ^7) £75.12*. 9i<l. ’{q. (8) £6. 18*. 1(W. 

(9) £17. J4i. 6£ (10) £1, 4*. 8i<i. ^q. 

2. (1) £1085. <2) £3215.16*. 8*i. <3) £1318. 5fl. 3 c. 4| m. 

(4) £lMi. 10*. Ojrf. (0) £2249.13*. 24£ ^5?. (6) £1615.6*. lOJii, lgg7. 

(7) £416. 10*. 34ii. 1^. (8) £1939. Jc. 3'828125in. 

* % 

3. (1) £48. 2*. 6(i.; £423. 2*. 6d. (2) £72. 11*. IJti.; £519. 1*. l^d. 

(3) £4.16*. 3d.; £224. 16*. 3<i. (4) £27. 19s. Oj^d.; £271. 9*. O^Sd. 

(5) 2*.4TVfiV-; £10. 12*. (6) £54.3*.0,V(yrf»; £739. 1*. 

(7) £1. 2*. 6^yd. ; £43.2*. e^gd. (8J £31. 18*. 7*^d. , 

£352.13*.74d. Hlq. (9) 6s. l^d. nenrlyS £34. 16*. IJd. ncrrly. , 

4. £32.4*. OJd. 5. £20. 6. £2000. 7. £567. 1 l*‘!"4i{V- ® 


I 

Ex. LIX. (p. 232.) 


1 . 

£125. 6s. 8d. 

2. 4 per cent. 

3. 0 years. 

% 

4^ per cent. 

5. 17 yrs. 

6. 34 per cent. « 

7. 

£560. 

8. £91.13*. 4d. 

*9. £345.17*.6d. 

10. 

5| years. 

11. 4per cent. 

12. 20 yeare. 

13. 

£316. 10*. 8 d.; 24 ypar». ' 

« 

.14. £225. 


1 

Ex. LX. (p. 236.) 


J- 

£163.4*. 

2.^ *£893. 8*. 44d. 

3. £16i 8*. lO^d. 5^7' 

4. 

£787. 8s. 

5. £267.2*. 64d. ^07- 

6. £1. 5*.71d. nearty 

7. 

£16. 8*. O^d. neaily^ 

8. £1942. 4*. 94d. nearly. 

• 9 . £714. 8*. 74d. 

10 , 

4*. 2id. 47 . 

11. £350. 8*. 5d. 

12. £205. 8*. 2igggd. 

ia 

J90.14^ 

14. £840. 

1 

15. £1-578528. 


V< 


Ex. LXI. (p. 239.) 

1. m £270. (2) £245.^ (3) £ 666 . 13*. 4d. (4) £280. 

( 6 ) £382. 14*. iq^^d. (7) £558. 0*. lllfd. (a\£ia60. 
(9) £ 8 ^ 9*. 7U§d. (10) £1239. 3*. d. (11) £2000. 

02) £I 6 |. ifl. (13) £765. (U) £462.99. 

(I 6 )£«X). (IQ £1963.21.6d. 


I 



AKSWEXS (pp. 239-248.) 


339 


2. (1) I6<. 8rf. 

(4) £1. U. 

(8) £48. 9i. ^ 

(11) 2s. lid. nearly. 
(15) £2.tM. 8d. 


£30. 7*. 6d. (3) £2. Ks. 3jfd. 

(5> £7. (6) £5. lls.^Jfc/. (7) £140. 

(9) £16’. 11s, fliifSd. • (10) £1. Os.6^%d, 

(12) 15s. per cent. (14) 20 per cent. 


1. (1) £38()(>. 

(6) £597. Os. 3j{?d. 

(10) £2600. 

2. (1)* £2418. 

[.5) £9040. 4s. U'jfl. 

(H) £972. lOi. £4064. -M.#. 7U. 


Ex. LXII. (p. 243.) 

« 

(2) £800. (3) £525. ^4) £930. (5) £4300, 

(7) £105.9. Uihs. ^ (8) £5050. (9) £2234^- 

(Uj £30CH. lOs. (1*2) £10566. Os. 9|ftrd. 

(2) £>188. i3) £2775. (4) £1834, 


(6) £1444. lOf. 2.)d.f/. 


(7) £2450. 6«. 


3. (1)^£:)(>. (2) £240. ‘ (3)*£55.6ff. 8c. 7im. 


(5) 4;67. 15s. Hj 
(8) £111.81. 

% (1) £I71X). 

(5)» £2104, 2s. <v/. 

5. (1) £3. 5s. WlliL 
(4) £4. 17s. lTga<i. 

6. £244. 13s.* . 

8. £m,0i.9lld. 


(4) £78. 15i. 
(7) £159.12i. 


(6) £112. Os. 3]\g^d. 

(9) £178, 158.2^4^7^^-^ 

(2) £6132. ‘ (.3) £1800. (4) £1339. 

(6) £67.5. 7s. 9J./. 

(2) £i. 14s. 5^8</. (3) £4. 13s. 


7. £3. Os. Krf., £3. 1,5s. ; 8s. 4d. 

"9. 77f,; £ 15421 17s. l^d. 10. £100a 

II. £21. 5s. *12. £157.5. 13.-* £U)4.8s. 4d. 

14. £5. 13s. Ifigfd. 15. £2. 10s. - 16. £175; £170. 9s. IjV- 

17. £378; £11970. 18. £2729i^| {*£5. 10s. 3jVi'/- 

19. The 4 per ccnL>>. 20. £6. 5s. 

«1. 1 he 3.^ per centa^; I0i^\d. 32. £7. 15s. 4tl. 

23. £Ui66. 13#. 4d. * 24. The Railway Shares* 2.5. £22.2s. 6d. 

26. The 3 per cenu.; £133J#7. 10s.; £13980. 27. £12319. 6s. 3^rf. 

38. £7900; £6310.2s. 6d. 29. *£32.*5i. 30. £86. * 

31, £25; £22.11#. 7j}d. 32. , £20,oJb; £2^6000. " 


Er. LXIIlf (p| 249.) 

1. £2. 10f.Ild.' 2. 81. 8d. 3. £78.0s. lOft. 

HegaiQi£15.12s.6d. percent. 5. 4^d. 6. 2i. 8|ffdL 

7.' £48.7t. 0|d.{f9. & f£ia 14s. 3|d. |y. 9. £ia5e. 

V). £33.G|.8sr. 11. £30. 12. Si. 3^.; 6f. 6({. 13. 



340 

ANSWERS (pp. 250>260.) 

14. 

r 

£37. Is. llid.^?. 


15. £25; £^. 2s. l|d.yV4* ^-7- 

17. 

14i. 4|d. 18. 

£3. 

IBs. 19. 

4s< 7id, 20. £27. 

21. 

£648. 7s. 6d. 

22t 

£3. 7«. 6d.; 

£14. 5s. 8^d. ^7. 

23. 

£96. 7i. 3f\d. 

24. 

£16. 

25. Is. 10.id.; 2s. l|d. ^g.; 3t. 9d 

26. 

£550. 5s. lly^d. 

; £18. 6s. 10j%d. 

27. £96.1*2,.; 12s. 3jd. ’ 

28. 

50 quarters. 

29. 

12.^ per cent. 

30. £40. 



o Ex. 

. LXIV. (p. 

255.) 

1. 

6, 28, and 38. 

2. 

£4 3s. 9d.; 

£13. 8#, 3. 516, 860, 1204 

1892; 

£149. lls. 

£179. 9ff 8jfd.; 

£170. 18s. Pggd. 


4. £179. 8j. 8d.; £142. 9c,; £99. 3s. 4.'. 

5. 12cwt., 3cwt., 30]^ lbs.;. 2cwt.y 60j^lbs. 

6. £390; £324. 

7. 2cwt., 1 qr., 14 lbs., 6j^ oz. ' 

8. £3230; £2166. 13s. 4rf.; £1083. 6s. 8<f. 9. £350; £460. 

10. £12. lOs., £12. 10s», £25, £50. 

M. yi’s share =£5000, .ff’a share = £3750, C’s share = £3125. 

12. £1350. 13. 5^j^ months. 14. 4§ months. 15. 12moDlfas, 

16. £3. lOs. 17. £126. lls. 3d. 

18. A ought to have £80, It £90, and C £84. 

( 

^Ex.LXV. (p. 259.) ' 

1. 187*98 ; 352*4625 ; 2255*76; 4285*944 ; 5639*4 ; 84872*97. 

2. 15*625; 23*456...; 8*984f75; 2 530...; *048.... 

3. *005; *0275; *043; •05625,'' -263; 2*3005 ; 5*000138. 

4. 1463*65 gal. * 5. 8437*5 bus. 6. 

7. 10*72... ; 8*71... ; 10*44.... 8. 5*24...; 20*29...; 16*11.... 

9. 1045678*375 persons, c ** 

?0. 3 of the age of 18 year^; 19 between 15 yrs. and 18 yrs.; 38 between 1 . 
andlSyrs.; 133 between 10yrs. and 15yrs.; and 190 under that age. 

11. Weigh t of oxygen xo 1116*7744 lbs.; weight of carbon=969* 136 lbs.; weiflii 
of hyd(pgbD = 154*0896 lbs. ' 

. '-is: 1712 voters on the reglder. M obtained 44|f-^ per^cent.; 5 42^f^pei 
cent,; U 42fff per cent; and if 41|s^ per cent. 

13. He losee £3.8s. 

14. No. of male erimtnals: no. of female diminals^: 5 : 4. 



AK8WKKS (pp. 263>28a.) 




a4t 


Ex:lxvi. (p.2e3.) 

1. 200G6.12«. Ifd. *2- 2851507^ qre^ 3. 9«. 9iV- 

4. Average acre of boys=>6| yn. Average age of g^rlsalOjj^ yrs. Average ftge 
of whole classslOjf yrs. 

5. 4*447...days. 6 . 3-9428571. 

7. £431. 4s. 9fd. 8 .. £372, 18#. lid. ^7- 


Ex. LXVII, (p, 2C6.'J. 


1. 35641 francs, 6^ ceatimea. 
3. 1246pias, 6§trials. 

5. 33t. 4d*» 

7. The direct way, 

9, He^gaios £11. <Cb. , 

\ 


2.’ £1271.13f.9^^<jrf, 

4. £566. 13t. 4d. 

6. I'milree** 54i%d. 

8. £19. lOi. 7^d.; 25 franca. 
10. Through France. 


Ex. LXVIII. (p. 27J.) 


iTo) 17; 24; 38; 64. (2) 81; 145; 416. (3) 814; 193;* 108. 

(4) 999 ; 989; 008. (5) 5432 ; 3789 ; 2312. ( 6 ) 15367 ; 531441; 16807. 

(7) 543200; 2039750. 


2. (1) 12-96; 5-37;'240-U (2) *59049 ; 62573. (3) *207; *0374; *04^1. 

(4) 2403 ; 2*403, ^ (5) 347*6905 ; 490*304. ^ 

3. (1) 4; 1*2649...; -4; -1264. (2) 15-3492...; -3162...;-If 2*2360... 

•7071. (3) *02; *0284.. ; 19*4901. ‘*^4) 4J; 12*4007...; *6773 ..; 

. (5) *7745...; *2425...; 1*4719...; -eeiS^. (6) 15*4919...; l^S. 

4-8062.; 6*4807.... 

4. *04375; . 5. 1400 yds. 6. 74^ yds. 7. 256 yda. 

1 vvl ^ 

8 . 28iyds. 9. 45 yds. 10. 84$ ft. \ 11. *07122 ; 98 yds., 1 ft., I in. 
,12. 90 miles. 13. 47*5 ..ft. 14, 105. .16. 643*2 yds. 


Ex. LXIX. -^p. Jj82.) 

1. (1) 12; 15; 31. (2) 38; 48; 67. (3) 88 ; 93; 9C, 

(4). 134; 411; 203. (5) 631; 3K; 364. (6) 258 ; 638 ; 976. (7) 3002; 8031. 

9. *73; 3*19; 45*7 ;«097; *124; *020. 










4. 


8 . 

12 . 


ANBWEBS (pp. 2B2-287.) 

f 


(1^ V442...; -680...; -310. (2) 3-546. 

(3) 7^; 1-930.':.} 1-442. , (4) ^ 046...; -425. 

6*16; 1*232. & £ai^ edge a* 27*2 in. '6. 1369iq.ft. 3ft., lOin. 

£25. 181 . ll^rf. 9. £lO.Oj. Id. 11. 2*8 ft. nearly. 

81; -04. 


iBx. LXX. (p. 2€3.) 

i 

t C 

• * 

2. £t. 8#. 3}d. 19.; £4. 16i. T^d. £7. 4s. Hid. \q. ; £9. 13i. S^d. f q. 

3. (a) (^) lit- %4. £693.2e. lOd.' 

6. 23 boy*. 6. 7i ft. 

. 7. 937 lines; length of renminiBg line = *0v:268 in. 

8. 488054166 sq. in. 9. £65; He loses £13. 

10. £781.5».; £913.19*045, 11. £3.17s. 3d. " * 12. £8000000. 


*ir. 

1. 

1. 1300000507364; Two hondred and thirty-six billions, forty-five thou|yid 

ntn^ hundred and seventy-eight milHons, two hundred and thirteen thousand, funi 
hundred and seventy-eighu i 

2. Is. IJd. fill q. 3. £4062. lOs.; £12. 7s. 4^1. q. 

4. (a) i; 03) 3; iy) £G. 16s.. 5d.; (i) *225625; 17*1 in, 

6 . .£ ought to receive 2s. 6d; ls.6d.; C, 6d. * 

‘ 6. £^. 11*. 11 if/.; £C63. lOs. 4^?d.; £229. 9s. ft^d.; each person ought 
to pay Isl 7. 72 days. 9. Height == 12 ft. Length =*16ft. 

10. He loses £100. h. “£1306. 10s. 12. £56rX 

( 

aw 

* in. 

1. 1. 2. (a) 1*^010416; (fi) 2*285714. ' 3. 90 additional men. 

4. £10.l4i.3^d. , 5. If hr. 

6 . (a) 9*8 ft.; (j3) square 3^^0260271849 ; (y) square root =*3253. 

7. £148. 8. t Stons. 4cwt. 3qrs. 41bs. 13oz. 9. £6666. 13sd^. 

10. £1. 11. 32*25. 12. The second is t|)e best investment 


I tr. 

1« 14s. f f.; ha gain is £3.10s. 

. 2. {id^£l80<9c.5m. ; (^) £2764.88. 2a42867«. ^ 

3. Tfl^ays. 4. 189 in. 5. iW-da^ticItet » 10s., Seconid-claa 

tieket=B^^Bd.; Bate pur mile »2d. 6. 60 days. - 7. £31^. » 






ANSWERS 

* 

8 . 14d. 9p. lc> 6 fc.s. • 
10. £3ia • 11. 76d|js. 


(pp. aS7-294.) 

9. X540.4i. 

12. 624 bftlet. « 

« « 

V. 
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1. (a) 3937yds.; (/3) 166hrs. 40'. 2. fi7951-95... 3. 2joe.; 16i. 3A 

4. £ 8 . 5f.9d.; '31571428. 5. £ 1 . 96. 7c. a'972.m. « 

6 . 1000049...; -3107.... 7. 75 days. 

A’b share=£4224 ; B'b share':^3520; C’s «hare=£5280; D’a shsfe = £3960. 
9. £1.17i. 6 d.: £7. lOi. 10. 50009000 qn. 

11. O^^ones. 12 . (o) 8 jU 7 J. ; (/S) From 75 to 60. ^ 

2. li*Vhr.* 3. 2igros. 4. £1046. 5. 4 per cent. 

• 6. '2 per cent. 7. £2126. 8. (o) A : C :: 7 : 13; </3) ffgg » 

(y) * 21 ; 2i0; 21fi000.* ' « 9. 448 Ibs.^ .10. 371200 ac. 

H. ti*) 70; (/?) £1388. 17f. 9Jd. 12. 190 and 165 votes. 


vn 


645'12cub. ft. 


•> 

45 boys. 


3. 6f pages. 4. 10s. lOfcl. 5. 

6. 62^ per cent.^ 7. Kidderminster the cheapest, drugget the dearest. 

8. («)A; 1; 03)£1; *1925. 9. (o) 80; (/J) £843. 15i. 

10. 123 per cent.., 12. A and B c«i each do the work in 74T/Vdays, 

C can do the .work in 157| days. ^ 

•• t ^ 


> • VIII. 

1. («) H; 5 i is’tf; (P) i- iy)^ ‘ ^ ^ • 63. 

2 . *.f2. 111 . 8 d. 3. 1^ miles per hour; i. hr. 4. £14. 81 . 9d. 

. 5. A should have 15s., B 12s., and the l)oy,3i. 6 . £39. 7. 512§^btis. 

of wheat, 888f bus. of barley, 1212g^ bus. of oats. £630. 13s. 9 jd. q, 

8. £15.i9a.0^r/. 9. *0008997 ; 29; 126 gri. 10. (a) 4*002; (2) 


s 


8H)04; (2) 3^. 


(y) 2 ft. 4 ft. 8 ft. 


H. 


miles. 

% 


12, 22| wki. 


€ 


IX. 


<a) A loses £90, B, £180, C, £450. (fi) A ought to have £51. 12f., B £81. 
^l 6 s. lOirf. ‘3. 186 men. 4, £\.9it2id.f^^^q. 5. 12 'paSl Tp^clock. 

6 . *'29 parcels. ^ 7. (a) £3.14s. 3|<i. 3 ^ q. (J3) 41 yrs. (y) 4 per cent. 

42592*2588 can read and write; 81806*8102 can do neither; 14516*931 CM 


8 . 

reailMly. 

11. (a) 405 guns. 
*12. £40901191.6|d. 


HP 


291000 leaves. 10. £* 

* (P) £1506.15i. 7j[(2. 
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ANSWERS (pp. 294 - 298 .) 


I. 14Jinark*. 2. (a) £4.19«.3<i. 

(fi) m47619(Jj •■6025 4;0006025; 602500. ' 

(y) 1250; *0125;-0000000125; 

3. (a) £1111.2*, 24i. 03) 25 yr*. 4. £10. 19#.?]^. 

5. Difference in tenders «■ £10. 6. 90 miles. 

7. A man will do the piece of work in 7^ hrs., a boy in 18 hrs., and a m 
ard aboy in 54hrs. _ ' 

B. 360‘5...yds.; area enclosure s 6ac. 3ro. 30po.22^»q.yds. 

9. Worse. 10. 50 per cent. 

"" 11. £1000; £1750; £2250. e 12. 12'before 9 o’clock; 12 hrs.24'. 

m 

^ XU 4. 

<r 

i. inmu 2. (a) 256 shots. (/3) 10-263437^ fr. 

3. Edge » 4 ft.; diagonal ^ 6*928...ft.; area of (^ce ^ 16 .scj. ft. 

4. 1125 guineas. 5. 69if days. 6. £3112.18i 4d. 

7. £420. 8. 66 planks; cost =£20. 3r. 4d. 

9. 7*9 inches nearly. • 10. 3'. 

II, Ist 12o’clock; 2nd lOj^-' and 43^/ past 11 o’clock; 3rd 27-j^i p5^ 
o*t'lock. 

12. Share left = ^ih = -230769; its value •* £29-231)423076. 


^ XII. 

1. ij«) 450 men. 0; 135 days. 2, £263. IB*. 8d. percentage = 2^. 
3. 10-000000000009. 4. 11 o'clock e, m. 

5. 42 cub. ft. 1512 cub. in.; ■^j-th will be filled. 6. 15^ 

7. £3863. 12j. 8id. 8. He gains £28. a5s. 

9. 8^ days. A mows 4$^ ac,, B mows 5ff ac. 

10. £1002. 19j. 34d. *^ 4489 . 11. 128 1tnea 

M •* 


12. 15s. 6d. 



answebS 

TO THU 

VtlSCBLLANEOJJS P4PBRS. 
(pp. 299-303.) 


I. 

A has J^as and C^RJS 2. £1549. 3s. 4d. 3. 408 yds. 

4. 8s^6^’30gf 5. 89yds. 6. </3; ‘4125. 7. £3.19i. 3frf. 

8. 17’?!i^474. 15s, e^d. ll^q. 9. £17. IBs. \\d. 10. 3 i 1^ 

n. £5. 10s. * 12. £6rjOO; 97^. 

n 9 

# II. • 

• 

1 .* ?564 -, 23;919. 3. £1104.4fl. 3 c. m. 4. £1760. 

5. £7.'6s. ll^^d. *6. 5s. 1124»^9. • 7. 5 tons, JOcwU, 4^ox. 

8. lO^onies. 9. 21^^ days. 10. £3. 6s. 8d.; £3.15t.) 8s. 4d. per cent, 
if. 5ft. 7^ in. 12. £10666.13i. 4d« 13. £1203.16<. 


^ HI. 

1. (l)26i. (2)!TSi-- £^-0t.3id. 

3. Share of each son»£4000, share of eldest daughter» £3000^ share of 

younger daughters = £2700. • # 

4. £4‘08 per cent. * 5. (1) 1 yd.; ^) 99 yds. 6. 6 days. 

. 7. £2, lOi. 8. ^The second. 9. 65 pA* cent 10. T^sq. yds,, 

2sq. il., 96sq. in. 11. 24 docen} 9s, 78.; 19s. 2d.; £1. 18s.Id. 

IV. 


1. -031; 108 in. 2. *0271. * 3. (^£720. (2) £478.9fl. I c. 

4 m. nearly. 4. £647. lOi. 5. 21:20. 6. £196. 13i. 6id. 


7. 160. 8. £5212if; £6.2s.4/f^ ^ 9. £2. 6s. lOd. by and 

£^. Is. 8d. by P. 10. 850ilbs.; £8. 17s.2|A 11. 10s. 6d. Ah^ft» 

*t^e i^23. 7s 6d. j B, £170. r2s. 6d,; C, £275. 12s. 6d.* 12. days. * 


^00 wks. 2. 4^; 4s. 4d. 3. Each man has 15 lb.; each wmu 

has 74 lbs. %. 469W pieces. 6. £2. 6x. lOd. 6. £41.6s. 

*083 ; 75-1. 10. J|6000. 

U>M20 days; 16' pp * o^ciock. 

,12. I^^s^per dozen.^ 
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ANSWERS (pp. 303-308.) 


VI. 

1. (1) 7900000. 'v2) Oj, (3) 7. 2. Im. sYur. 20 po. 1yd. 2 

fur. 3. £141.6*^ 4. £225; £450; £675. - 5. £3.2i. 

Interest exceeds Discount by lOd. 6. 2 ft. 11§ in. 7. £106. 13<. 4 

, 8 . 10ft. 9. 25. 10. 8-75ft.; lOSin. 11.£1300. Ho loses i 

12 . *£7 per c wt. 

. Vli. 

• 

I . The Ist article is iK® cheapest by » 2** 3d. 2. ^ ( 2 ) ? 

/^) *0026684^238089... 4. £^000. 5. A does it m 16^§ days; JB 

25|*ff days; and C in 43/) days. 6 .. 87 Italian lire. 7. £640; £533. 6 s.<€ 
£400; £2(j6. 13s. 4d. 0. 36 per cent. 9. £82. 9s. Id. 10. » 

II. £1.0s. 12. £9.0s. lOd. 

VIII. 

I. Terminatini; Decimal. 2. *96719... 3. * 666 ... yds .4 41*52 iu. 

4. £1389. 3s.; £1680. ^ 5. 5 cub. ft., 579 cub. in. 6 . 2^ per ccn^. 

7. £18630. 8 . £l. 8 s. 6 ^d. 9. 107^ lire. 

10. Price per ton = £1. Is. 6 d.; weight of a sack of coals = 1 cwt. IJ qr. 

II. lOhrs. 12. £10y|^|- per cenL is gained . 

IX. 


I. 900991; *100999 ; 58045 lbs 2. (1)/g. (2) ij ; 7 ft. 8^ in. 

3. 0‘419. (2) m (3) *50505 ; 25000 ; 45^^ 4. 9 nten. 

5. 24o guineas, 189 guineas, 54 guineas. 6. £264. 12s. 7. 5^ da] 

8. 40yr8. 9. £298. "911. 2 c. 9*4m. 10. £29. 9s. 9}d. 

II. 7Jmo. 12. 7 ft. 5 ^ in. nearly. 13. £1898. 8s. 

4 

X. 

I. 41*53... feet 2. B has to pay A £1. 10s. Id, 3. 54m.; 3m. 
I. 4^ per c.ent. 5. 5d. ' 6.£2^. 7. 2 ; 7. 8. 10 points r 

A £416.14s. ll|^a. lo. 40:41. 11, £6666.13s. 4d.; JE8^ 

12. £242914ft^. 

. XI. 

** 1.‘ *0434027*sec. 2, Each junior partner receives £150; second, v • 

•mior, ^|C900. 3. £488. 5s. OJd. 4. £l8j^|f- per cent. 5, 7 ^ 

£1543!^ 7i. ifd. 6. 6 per cent 7. 3s. 10I& 3* l^* ^ 

£9.l5^%d. la HOOSin. 11. £320*).^^^ ". £112. lOs. 



ANSWJ&BS (pp. 309-814.) 



XII. 

. *008. 2! V)91743^neBrly. 3. *000038...« 4. 604 horses. 

£ 14 . 2fl. 7 c. 5ni. nearly. 4L He IHPUld increaso his income. 

.. The fiAt. * 8. 38^^'pest 7 o'clock. 

. 9. A does the work in 6 hours; B, in 12 hours •, end C in 9 hours. 

‘.10. £15.10*. 3d. 11. £438. 

•itTIT. 

yn. 3. He loses £14. 10*. 4. 14 minutes. 

>. £394. Os. 3d. 6. 114 gulden. ^ 7. 38| days. 8. 5^^grs.** 

3 ft. 10 in. 10.'7|^ per cent. 4^- £24. 7s. 4d. 12. 1| yds. 


XIV. 

■^1. 34 002 ; 83100; OOOBJI. 2. 8s. ^ 3. £23.2s.9^jd. 

4. £I0^6s. 8d. 5. lOpuldtn. * 6. £92.66. 

j ^ £lte;p£324; £405; £486; £648. 8. 18 days. 9. 65* 2-12. 4 ft. 4 In. 

’ 0.* His income must be £l50. 15s. 122 florii 

^ £97826^jr ; he gains in income £459J5. 


48 days. 

He will gain. 

,. 7. £1^. 

£18d6i. 12s. 6d. 

s 


2. £13. 6s. 0d.; £41121. 


3. 64 lb., 12 oz. 


1 


5i 672 oz^ of gold, and 64 ozT of alloy. 6. 176785 tons, 14 ewt, 
8. 31 cub. chains, 2558^ cub. links. 9. JDS6. 13t. 7|fd. 
^1. 4ifU 12. £27^1. 13s. 4d.; 5 per Siint. 

• # 

XVI. 


4. 

8 . 


1. 3s. 9}®(yd. ^ 2. £37. 7 fl. 8 c. q, 3, 3 dwts. 

73||^in. 5. 211440. 6. 6^ hrs. 7. 341ks., 4oz., 17dwt8., 19*5gni 

5hrs. 10^20^^". 9. *0000042921... in. 10. £2031. 5s. 

He guns £5. Us. l|d. percent. • 12, 77 shares; £46r4s. 


XVII. 

1 st 1 o’clock. 2. £50.6i. 3d. 3. 49^' past'3 o'^ock. 

5. 1*4375 miles. 7. 61 *023371953 cub. in. 8. 6 daysf 
* 4K125.18s. 6d. 10. 13 1408... per cent.; 8000000. 

1 Int. in 1st case : Int. in 2nd case :: 6800 : 7221. 12. 48 boo4. 
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The System of Arithmetic, its Principles ant 

eatipn: with anmerous Examples. Written expressly for St 
in Hftk^kisial ^hootf. Fourth Edition. i 8 mo, doth sewed, 3 

A Chart dlf^iiie System, for School Walls. Oi 

IS. 6d,': on Scnlefr, iaounted and varnished, 3 s. 6d, YotOi 
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